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TEST REPORT
Analysis No. : R22-0226 Report Date 04/02/22
Customer : Technical Division of Thai Environmental Technic Limited Received Date 31/01/22
For PTT Global Chemical Public Company Limited. Analysis Date 01/02/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample Ambient Air
Contact : Khun. Natjaree Chaiyarak ~ Job No. S650151/Jan
E-mail : Natjaree.C{@pttgcgroup.com
Result
Sampling Point Sample No. Sampling Date 1,3-Butadiene
(ng/m’)
Suidudienwile
2201-AA0537 27-28/01/22 <0.11
(47P 0731137 UTM 1402837)
Remarks . 3 Concentration of each gas in Ambient is based on 1 atm and 25 °C
Method z 1.3-Butadiene = Canister, GC/MS (US.EPA Method TD-15)

A

Ms. Wareerut Prachumdang

Chief of Laboratory
IHeT 2

e REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Mrs. Porntip Pethshee
Laboratory Maqager

@ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240
1/6 ¥OUTINA UM 145 HAWASWIUTN IUATETUTN NTANWUWIUAT 10240

Thai Environmental Technic Limited
UIEn inaladswindanlng a1ia

E-mail : admin@tet1995.com
0-2373-7799 (Auto) Fax : 0-2373-7979 .

Tel :

ORIGINAL
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TEST REPORT

Customer Name PTT Global Chemical Public Company Limited Report No. 0226/2022/1-1
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Report Date February 4, 2022
Map Ta Phut, Mueang Rayong 21150 Sampling Date January 27-28, 2022
Contact Khun. Natjaree Chaiyarak Type of Sample WS & WD
Email : Natjaree.C@ pttgcgroup.com
Job No. S650151 /Jan
SusaduiiAwiia
Item Time 27-28/01/22
WS WD
1. 10:00 0.7 ESE
2. 11:00 2.5 .8
3. 12:00 2.8 SSW
4. 13:00 1.3 WSW
5. 14:00 2.0 SSW
6. 15:00 1.9 SSW
7. 16:00 1.9 S
8. 17:00 1.4 S
9. 18:00 1.4 WSW
10. 19:00 1.0 SSE
11. 20:00 1.0 WSW
12. 21:00 1.1 SSW
13. 22:00 1.2 SSW
14. 23:00 0.9 S
15. 00:00 1.0 SSW
16. 01:00 0.7 SSW
17. 02:00 1.8 SSW
18. 03:00 1.4 SW
19, 04:00 0.5 SW
20. 05:00 0.5 -SSW
21 06:00 0.8 SSE
22, 07:00 1.8 SSW
23. 08:00 1.6 ESE
24. 09:00 0.6 S
Average 1.3 -
Remark : WS = WIND SPEED (m/s)
WD =  WIND DIRECTION

Reference Method : Cup Anemometer & Anodized Aluminium Vane Method

Wannasiri Suriyawong

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

General Manager

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

Somchai Piyavorasakul
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Wannasiri Suriyawong Somchai Piyavorasakul

General Manager
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Page 1 of 4

TEST REPORT
Analysis No. : R22-0288 Report Date ¢ 09/02/22
Customer : Technical Division of Thai Environmental Technic Limited Received Date : 04/02/22
For PTT Global Chemical Public Company Limited. Analysis Date : 05-07/02/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By : TEL
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Ambient Air
Contact : Khun. Natjaree Chaiyarak ' Job No. :  S650151/Feb

E-mail : Natjaree.C@pttgcgroup.com

Result
Sampling Point Sample No. Sampling Date 1,3-Butadiene
(ng/m’)
Suidufirmile
2202-AA0092 02-03/02/22 0.45
(47P 0731137 UTM 1402837)
Remarks ; Concentration of each gas in Ambient is based on 1 atm and 25 °C
Method H 1.3-Butadiene = Canister, GC/MS (US.EPA Method TO-15)

A3 for”
Ms. Wareerut Prachumdang

Chief of Laboratory

“S——" Mrs. Porntip Pethshee
Laboratory Manager

e REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail ; admin@tet1995.com
1/6 FOUTWAUN 145 LYNATHIUG WAASIIUGA NTUNWUNILAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979
TEST REPORT
Customer Name . PTT Global Chemical Public Company Limited Report No. : 0288s2022/1-1
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Report Date . February 15, 2022
Map Ta Phut, Mueang Rayong 21150 Sampling Date . February 2-3, 2022
Contact . Khun, Natjaree Chaiyarak Type of Sample I WS & WD

Email : Natjaree.C@ pttgcgroup.com

Job No. : S650151/Feb
SuseuiAmiia
Item Time 02-03/02/22
WS WD
1. 09:00 1.4 S
2. 10:00 2.2 SE
3. 11:00 1.0 SE
4, 12:00 0.8 SE
5. 13:00 1.4 SW
6. 14:00 1.4 SW
7. 15:00 8.7 SSE
8. 16:00 2.5 SSE
9. 17:00 0.5 SE
10. 18:00 0.2 ESE
1k 19:00 0.2 SE
12. 20:00 1.5 S
13. 21:00 1.2 SSW
14, 22:00 2.4 SSW
15. 23:00 1.8
16. 00:00 1.2
1570 01:00 1.0
18. 02:00 1.4 SSW
19. 03:00 1.6 SW
20. 04:00 1.1 SSE
&1 05:00 0.3 S
22. 06:00 1.3 SSE
23. 07:00 1.1 S
24, 08:00 0.9 SSW
Average 1.3 -

Remark : WS =  WIND SPEED (m/s)
WD =  WIND DIRECTION

Reference Method : Cup Anemometer & Anodized Aluminium Vane Method

Wannasiri Suriyawong \ Somchai Piyavorasakul

General Manager

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Zomchar P

Somchai Piyavorasakul

General Manager
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TEST REPORT

Analysis No. : R22-0914 Report Date 18/04/22
Customer :  Technical Division of Thai Environmental Technic Limited Received Date 06/04/22

For PTT Global Chemical Public Company Limited. Analysis Date 12/04/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By TET

Map Ta Phut, Mueang, Rayong 21150 Type of Sample Ambient Air
Contact : Khun. Natjaree Chaiyarak Job No. S650151/Apr/1

Result
Sampling Point Sample No. Sampling Date 1,3-Butadiene
(pg/m’)
Suiddisunile
2204-AA0126 04-05/04/22 2.56
(47P 0731135 UTM 1402837)

Remarks : Concentration of each gas in Ambient is based on 1 atm and 25 °C
Method 4 1.3-Butadiene = Canister, GC/MS (US.EPA Method TO-15)

/@’Hm/

Ms. Wareerut Prachumdang
Chief of Laboratory
R0

@ REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

-

Mrs. anﬁp Pethshee
tory Manager

® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240
1/6 WOUTIWAWMA 145 UVIATWIUG LWANESWIUGA NFANNUNILAT 10240

E-mail : admin@tet1995.com
Tel @ 0-2373-7799 (Auto) Fax :
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0-2373-7979

Customer Name

TEST REPORT

PTT Global Chemical Public Company Limited

Report No.

0914/2022/1-1

Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Report Date April 18, 2022
Map Ta Phut, Mueang Rayong 21150 Sampling Date April 4-5, 2022
Contact Khun. Natjaree Chaiyarak Type of Sample WS & WD
Email : Natjaree.C@ pttgcgroup.com
Job No. S650151/Apr/1
Suhdwdiamiie
Item Time 04-05/04/22
WS . WD
1. 10:00 3.1 E
2 11:00 2.2 NE
3. 12:00 1.3 E
4. 13:00 1.8 SSW
5. 14:00 2.2 SSW
6. 15:00 3.1 SSW
T 16:00 2.2 SSW
8. 17:00 1.3 SSW
9. 18:00 1.8 SSW
10. 19:00 0.9 SSW
11. 20:00 0.4 WSW
12, 21:00 0.9 NE
13. 22:00 1.8 ENE
14. 23:00 2.7 NE
15. 00:00 2.2 N
16. 01:00 1.8 NNE
1T 02:00 1.8 NNE
18. 03:00 2.7 N
19: 04:00 2.7 N
20. 05:00 1.8 N
21. 06:00 1.8 N
22. 07:00 1.8 N
23. 08:00 2.2 NE
24. 09:00 3.6 NNE
Average 2.0 5

Remark @ WS =
WD =

WIND SPEED (m/s)
WIND DIRECTION

Reference Method : Cup Anemometer & Anodized Aluminium Vane Method

REPORTED RESULTS REFER TO SUBMITTED

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

Nowassiy. S

Wannasiri Suriyawong

SAMPLE(S) ONLY

Somchai Piyavorasakul

General Manager
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Wannasiri Suriyawong

Somchai Piyavorasakul

General Manager
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lf;S Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 oo AN 145 HYAEWIUGY [URTEWIUGN NFUNWLIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of 4

TEST REPORT
Analysis No. : R22-1070 Report Date 1 04/05/22
Customer . Technical Division of Thai Environmental Technic Limited Received Date 1 22/04/22
For PTT Global Chemical Public Company Limited. Analysis Date 1 23-25/04/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By : TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Ambient Air
Contact : Khun. Natjaree Chaiyarak Job No. : S650151/Apr/11
Result
Sampling Point Sample No. Sampling Date 1,3-Butadiene
(ug/m’)
Sududienvile
2204-AA0371 20-21/04/22 1.98
(47P 0731137 UTM 1402837)
Remarks 2 Concentration of each gas in Ambient is based on 1 atm and 25 °C
Method ; 1,3-Butadiene = Canister, GC'MS (US.EPA Method TO-15)

oM

Ms, Wareerut Prachumdang

Chief of Laboratory
64,93,

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

“—— Mrs. Porntip Pethshee

@ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Thai Environmgntal Technic Limited
USEN ARadInIndanng a1ne

E-mail : admin@tet1995.com
Tel : 0-2373-7799 (Auto) Fax :

ORIGINAL
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0-2373-7979

TEST REPORT
Customer Name PTT Global Chemical Public Company Limited Report No. 1070/2022/1-1
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Report Date May 4, 2022
Map Ta Phut, Mueang Rayong 21150 Sampling Date April 20-21, 2022
Contact Khun. Natjaree Chaiyarak Type of Sample WS & WD
Email : Natjaree.C@ pttgcgroup.com
Job No. 8650151 /Apr/11
Suhiwdiawmile
Item Time 20-21/04/22
WS WD
13 09:00 2.6 SSW
2. 10:00 2.1 SSW
3. 11:00 2.6 SSW
4. 12:00 2.5 WNW
5. 13:00 1.9 WNW
6. 14:00 1.8 SSW
Te 15:00 1.7 WNW
8. 16:00 1.8 SSW
9. 17:00 1.8 SW
10. 18:00 1.7 SW
11. 19:00 1.4 w
12. 20:00 1.3 WSW
13. 21:00 1.1 W
14. 22:00 2.1 W
15. 23:00 2.6 WNW
16, 00:00 2.1 WNW
17. 01:00 1.9 SW
18. 02:00 1.8 WSW
19. 03:00 1.9 SW
20. 04:00 1.6 SW
21, 05:00 1.3 WNW
22. 06:00 1.7 SW
23. 07:00 1.9 WNW
24. 08:00 1.0 WNW
Average 1.8 -
Remark : WS =  WIND SPEED (m/s)

WD =

WIND DIRECTION

Reference Method : Cup Anemometer & Anodized Aluminium Vane Method

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

Womasyic S

Wannasiri Suriyawong

Somchai Piyavorasakul

General Manager
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Wannasiri Suriyvawong Somchai Piyavorasakul

General Manager
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l/l\6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 WOUT AWML 145 HYNATHIUG AT NFINHUMILAT 10240  Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Poge 1 of 4

TEST REPORT

Analysis No. : R22-1219 Report Date 1 20/05/22
Customer :  Technical Division of Thai Environmental Technic Limited Received Date o 09/05/22
For PTT Global Chemical Public Company Limited. Analysis Date ¢ 10/05/22
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By : TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Ambient Air
Contact : Khun. Natjaree Chaiyarak Job No. ¢ S650151/May
Result
Sampling Point Sample No. Sampling Date 1,3-Butadiene
(ug/m)
SuSduiirmile
2205-AA0314 05-06/05/22 1.46
(47P 0731140 UTM 1402842)
Remarks 3 Concentration of each gas in Ambient is based on 1 atm and 25 °C
Method s 1,3-Butadiene = Canister, GC/MS (US.EPA Method TO-15)

/@Mf

Ms. Wareerut Prachumdang
Chief of Laboratory
,,,,,,,,, 195 N

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Mrs. Porntip Pethshee

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin(@tet1995.com

1/6 BOUTWAWHA 145 HUNAZWIUG WATETNUHEN ATINWUWIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979

- ' TEST REPORT

Customer Name . PTT Global Chemical Public Company Limited Report No. 1 1219/2022/1-1
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Report Date : May 20, 2022
Map Ta Phut, Mueang Rayong 21150 Sampling Date i May 5-6, 2022
Contact . Khun. Natjaree Chaiyarak Type of Sample : WS & WD
Email : Natjaree.C@ pttgcgroup.com
Job No. : S650151/May
Susacuiiawmila
Item ' Time 05-06/05/22
Ws WD
1. 10:00 0.4 NNW
2. 11:00 0.7 NNW
3. 12:00 1.2 NW
4. 13:00 1.6 W
5. 14:00 0.5 WNW
6. 15:00 0.9 W
T 16:00 i 5 SSW
8. 17:00 1.8 SSW
9, 18:00 1.9 SW
10. 19:00 1.5 SW
11. 20:00 1.9 SW
12. 21:00 1.2 SSW
13. 22:00 1.8 SW
14. 23:00 1.8 SSW
15. 00:00 0.8 WNW
16. 01:00 2.3 SW
17. 02:00 0.5 SW
18. 03:00 0.7 SW
19. 04:00 1.5 SW
20. 05:00 1.7 SW
21. 06:00 1.2 WSW
22 07:00 1.2 S
23. 08:00 1.3 S
24. 09:00 0.4 SE
Average 1.3 -

Remark : WS = WIND SPEED (m/s)
WD = WIND DIRECTION
Reference Method : Cup Anemometer & Anodized Aluminium Vane Method

Somchai Piyavorasakul
General Manager

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Nommaaipy S

Somchai Piyavorasakul

Wannasiri Suriyawong
General Manager
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 FOUTIWAUMS 145 HYNASHIUGR UATZHIUGE NTUNNHLNIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Fagad it
TEST REPORT
Analysis No. : R22-1586 Report Date 1 17/06/22
Customer ¢ Technical Division of Thai Environmental Technic Limited Received Date : 13/06/22
For PTT Global Chemical Public Company Limited. Analysis Date 1 14-15/06/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By : TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Ambient Air
Contact 5 Job No. : 8650151/June
Result
Sampling Point Sample No. Sampling Date 1,3-Butadiene
(ng/m’)
SuSaduiiennile
09-10/06/22 <0.11

(47P 0731131 UTM 1402838)

2206-AA0424

Remarks o Concentration of each gas in Ambient is based on 1 atm and 25 °C

Method x 1.3-Butadiene = Canister, GC/MS (US EPA Method TO-15)

e

Ms. Wareerut Prachumdang

e

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

C_ B

Mrs. Fomntip Pethshee
Labpratory Manager
70 L,

........ Jeveresinst sadennase

@ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 FOETMAWMNL 145 HUNESWIUGN UATEWIUE AFUNWUNIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979

TEST REPORT

Customer Name : PTT Global Chemical Public Company Limited Report No. : 1586/,2022/1-1
Address : 18, Map Ta Phut Industrial Estate, Rong Pui Road, Report Date : June 20, 2022
Map Ta Phut, Mueang Rayong 21150 Sampling Date : June 9-10, 2022
Contact : Khun. Natjaree Chaiyarak Type of Sample . WS & WD
Email : Natjaree.C@pttgcgroup.com
Job No. : S650151/June
Susauiiawiia
Item Time 09-10/06/22
WS WD
1. 10:00 1.0 S55W
2. 11:00 2.4 WSW
3. 12:00 2.0 SW
4, 13:00 1.0 W
5. 14:00 1.6 ESE
6. 15:00 1.9 SSW
7. 16:00 2.9 SSW
8. 17:00 1.1 WNW
9. 18:00 1.2 ENE
10. 19:00 1.0 WSW
15 20:00 0.7 WSW
12. 21:00 0.8 : Sw
13. 22:00 1.2 5w
14. 23:00 1.2 SSW
1%, 00:00 0.5 SSW
16. 01:00 0.6 WSW
117. 02:00 0.3 WSW
18. 03:00 0.4 WSW
19. 04:00 1.0 W
20. 05:00 1.1 W
21. 06:00 0.8 W
22. 07:00 0.0 SSW
23. 08:00 0.8 B
24, 09:00 0.3 ENE
Average 1.1 =

Remark @ WS =  WIND SPEED (m/s)
WD = WIND DIRECTION

Reference Method : Cup Anemometer & Anodized Aluminium Vane Method

i,

Somchai Piyavorasakul
General Manager

e REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Somchai Piyavorasakul

General Manager
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U\E» Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet]1 995.com
1/6 OUTIWAMMNG 145 1IVASWIUGL UATTHIUGY NTUNNUHIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of4
TEST REPORT
Analysis No. : R22-0934 Report Date 19/04/22
Customer :  Technical Division of Thai Environmental Technic Limited Received Date : 07/04/22
For PTT Global Chemical Public Company Limited. Analysis Date 07-18/04/22

R i
@ REPORTED RESULTS REFER TO SUBMITTED SAMPI';EEE;}

Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling Date : 06/04/22
Map Ta Phut, Mueang, Rayong 21150 Sampling By TET
Contact Khun. Natjaree Chaiyarak Type of Sample : Seawater
Sample Conditions : 2204-WS0153 = clear/high white sediment, Job No. S650151/Apr/2
Transparencym“ =2.6m., Depth=6.7 m.
Result
2204-WS0153
Item Parameter Unit Method T »—| Standard
II‘H']ﬁ:ﬂ']“lﬂ'l-lliﬂﬂ']di!']ﬂ‘lﬂﬂa\i
Yazvann 2 na.
1 Temperature c Laboratory and Field, Methods (SM 2550B) 30.6 o
2 pH - Electrometric Method (SM 4500 B) 7.99 7.0-8.5
3 Salinity ppt Electrical Conductivity (SM 2520 B) 28.80 s
4 Turbidity NTU Nephelometric Method (SM 2130 B) 2.8 4
5 SS mg/L Volumetric, Dried at 103-105 "C (SM 2540 F) 2.6 2.9
6 DO mg/L Membrane Electrode (SM 4500 G) 5.91 =40
7 BOD mg/L 5-Days BOD Test, Azide Modification Method <1 -
(SM 5210 B)
8 0il & Grease mg/L Liquid-Liquid, Partition Gravimetric Method <0.1 -
(SM 5520 B)
0il & Grease = Observation Method not visible not visible
9 NH,-Nitrogen png-N/L Distillation/Phenate Method (SM 4500-NH, F) <10 -
10 Total NH, pug-N/L Distillation/Phenate Method (SM 4500-NH, F) <10 = 950
11 | Fecal Coliform Bacteria |CFU/100 mL Membrane Filter (SM 9215 D) <1 = 100
12 | Total Coliform Bacteria [MPN/100 mL Multipl&Tubc Fermentation Technique <1.8 = 1,000
(SM 9221 B&C)
Remarks : (amzvuAME o9 wHatlazinm 2 au. =47P 0731315 UTM 1400347

Method

Standard

(1) gvgil (Temperature) T/ Aomlaaiiviulifiu 2 ownrades vinanmssTuwa
(2) A (Salinity) SAnlAounlasliifufasas 10 vesrmnuAumga

o a i 3 g bl T i o S

(3) e3uYIUADY (Suspended Solids) IAutAsulaaiindin hifiukasnvesdunde 1 51 wie 1deu wio 11 vandudufsasuasgvesrundoiu 4 TasAunds
U ; £od, PR S \ £, L . oo

150 WanngaTus wieedntes 5 afs Aranau q iu Auede 1 deu IiannTunioadilios 4 ada Avaanau a & Tu 1 dow w nafvifu uasAunde

- o - o & w
17 Wieamnifeu o Jufivaznanfoiu

@ namTisalal (Transparency) i Tilssladeslifasainnanmsssund biufovas 10 vinmamTdlaingseiald vinaorideaiudounds 19

-l

: SM = Standard Method for the Examination of Water and Wastewater, T WEF,__B” Edition, 2017

v :

Ms. Wareerut Prachumdang
Chiff of Laboratory

-r'”’uf'\:: ’%

,_-m"’"f/

Mrs. Porntip Pethshee
Laboratory Manager

W Y &

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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TEST REPORT
Analysis No. R22-0934 Report Date 19/04/22
Customer Technical Division of Thai Environmental Technic Limited Received Date 07/04/22
For PTT Global Chemical Public Company Limited. Analysis Date 07-18/04/22
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling Date 06/04/22
Map Ta Phut, Mueang, Rayong 21150 Sampling By TET
Contact Khun. Natjaree Chaiyarak Type of Sample : Seawater
Sample Conditions : 2204-WS0154 = clear/slight white sediment, Job No. S650151/Apr/2
Transparencym =2.8m., Depth=8.2 m.
Result
Item Parameter Unit Method 2204-WS0154 Standard
wihvifisuser 1 (Jetty 1)
1 Temperature c Laboratory and Field, Methods (SM 2550B) 30.4 w
2 pH & Electrometric Method (SM 4500 B) 8.02 7.0-8.5
3 Salinity ppt Electrical Conductivity (SM 2520 B) 28.60 @
4 Turbidity NTU Nephelometric Method (SM 2130 B) 1.2 -
5 Ss mg/L Volumetric, Dried at 103-105 'C (SM 2540 F) 1.9 25
6 DO mg/L Membrane Electrode (SM 4500 G) 7.42 = 4.0
7 BOD mg/L 5-Days BOD Test, Azide Modification Method <1 =
(SM 5210 B)
8 Qil & Grease mg/L Liquid-Liquid, Partition Gravimetric Method <0.1 =
(SM 5520 B)
0il & Grease - Observation Method not visible not visible
9 NH,-Nitrogen ng-N/L Distillation/Phenate Method (SM 4500-NH, F) <10 -
10 Total NH, pg-N/L Distillation/Phenate Method (SM 4500-NH, F) <10 = 950
11 Fecal Coliform Bacteria | CFU/100 mL Membrane Filter (SM 9215 D) <] = 100
12 Total Coliform Bacteria | MPN/100 mL Multiple-Tube Fermentation Technique 4.5 = 1,000
(SM 9221 B&C)

Remarks :

i uARvLE o 1 (etty 1) = 47P 0731388 UTM 1398136

2 L g G Lh s
(1) Qaunil (Temperature) HAmlAvunlauiivin liifiu 2 psruaaEe 1INaNMEITUIG
(2) ATAY (Salinity) SAuRounlasliifudooas 10 vesdnTuifsige
= = a 4 " ' i e P | ' a4 & v |
(3) @310 (Suspended Solids) TAwlAouulasmindu lumupasavusaaunde 1 71 wie 11dou uieo 1 1 vanduandsauuuniguvesdundniy 9 Tavdunao

ar 3ar & P ¥ o 3oy ' R T | - e = oo 2 4. | o - a2 W e
170 hidanndaTue wieatiados 5 a51 Avaanainit 9 fu Auede 1i@ou WianniunTesdinien 4 At fivaanait 4 fu T 1i@eu a nauduaiu uazdundo
17 Widannideu a Tufvazanfean

(4) anuTisala (Transparency) Ml saladealimanainnanmsssuma
: SM = Standard Method for the Examination of Water and Wastewater, APHA
el

. Notification of the National Environment Board (2021) (B.E. 2564); Cl

Method
Standard

Al

Ms. Wareerut Prachumdang
Chief of Laboratory

,‘5&1&&1@5@“’ Edition, 2017
: ol
b "\

&

avaz 10 vinmay Tl lafnianiald mineerilifeadudeunda 15]

s

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Mrs. Porntip Pethshee
Laboratory Manager

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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USHN Inadadswinaaylng aina AR
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240
1/6 ¥OUTWAUNG 145 LUYNATHIUGE IVANSWIUGA NTUNHUMILAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 3 of 4

E-mail : admin(@tet1995.com

TEST REPORT

Analysis No. : R22-0934 Report Date :19/04/22

Customer :  Technical Division of Thai Environmental Technic Limited Received Date : 07/04/22
For PTT Global Chemical Public Company Limited. Analysis Date 07-18/04/22

Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling Date : 06/04/22
Map Ta Phut, Mueang, Rayong 21150 Sampling By : TET

Contact : Khun. Natjaree Chaiyarak Type of Sample : Seawater
Sample Conditions : 2204-WS0155 = clear/high white sediment, Job No. S650151/Apr/2
TramspaxrrcncyHJ =2.1 m., Depth=9.4 m.
Result
Item Parameter Unit Method 2204-WS0155 Standard
wihvifeuen 2 (Jetty 2)
1 Temperature ¢ Laboratory and Field, Methods (SM 2550B) 30.2 @
2 pH - Electrometric Method (SM 4500 B) 7.94 7.0-8.5
3 Salinity ppt Electrical Conductivity (SM 2520 B) 28.50 %
4 Turbidity NTU Nephelometric Method (SM 2130 B) 1.4 -
5 Ss mg/L Volumetric, Dried at 103-105 "C (SM 2540 F) 27 3.07
6 DO mg/L Membrane Electrode (SM 4500 G) 7.03 =40
7 BOD mg/L 5-Days BOD Test, Azide Modification Method | -
(SM 5210 B)
8 il & Grease mg/L Liquid-Liquid, Partition Gravimetric Method <0.1 -
(SM 5520 B)
0il & Grease = Observation Method not visible not visible
9 NH,-Nitrogen pg-N/L Distillation/Phenate Method (SM 4500-NH, F) <10 =
10 Total NH, pg-N/L Distillation/Phenate Method (SM 4500-NH, F) <10 = 950
11 Fecal Coliform Bacteria | CFU/100 mL Membrane Filter (SM 9215 D) <l = 100
12 Total Coliform Bacteria | MPN/100 mL Multiple-Tube Fermentation Technique 2.0 = 1,000
(SM 9221 B&C)

Remarks : womWAvwEoR 2 (Jetty 2)= 47P 0730924 UTM 1397729
a P e 4 A - -
(1) gl (Temperature) SrnUAvundasdivdulfiv 2 asmmadoe ananmsssuang
(2) AW (Salinity) Finlanunlas hifusovay 10 veamnImuANdIe
_ PR & ‘e P w - “ - w1 T P
(3) M3UYIUADY (Suspended Solids) HAndaouudasnuin lifurasuvesdundo 1 S wio 1idou wso 1 ¥ vinduaidviuunasguuesdunini 9 Taviinao
1 o 1 [} & . ]
131 Wianndn Tus nieat1ntes s a3t fivaanawit 4 M Arade 1 deu Wiannfunioodiedon 4 a5 fikranad 4 fu Tu 1 feu v nav@oaiu uazAuagy
17 Wiannfiou o Sufivaznandoaiu
(4) anuT1sald (Transparency) A1nnuTilsa ladnafimarainnanmsssuna ifufooaz 10 mnanrwTdsdlanasinld vinaofideaduliounda 19

Method  : SM = Standard Method for the Examination of Water and Wastewater, APHA-AWWA, WEF, 23" Edition. 2017

Standard : Notification of the National Environment Board (2021) (B.E. 2564);
Mrs. Porntip Pethshee

/@R Y=
Lal?ratory Manager

Ms. Wareerut Prachumdang

Ch')ef of Laboratory

® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet] 995.com
1/6 BUTWAMNL 145 1VIALHIG UATZHIUEGA NFUNWLHTUAS 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 4 of 4
TEST REPORT
Analysis No. R22-0934 Report Date 19/04/22
Customer Technical Division of Thai Environmental Technic Limited Received Date 07/04/22
For PTT Global Chemical Public Company Limited. Analysis Date 12/04/22
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling Date 06/04/22
Map Ta Phut, Mueang, Rayong 21150 Sampling By TET
Contact Khun. Natjaree Chaiyarak Type of Sample : Seawater
Sample Conditions : 2204-WS0153 (1/5) - 2204-WS0153 (5/5) = clear/high white sediment Job No. S650151/Apr/2
2204-WS0154 (1/5) - 2204-WS0154 (5/5) = clear/slight white sediment
2204-WS0155 (1/5) - 2204-WS0155 (5/5) = clear/high white sediment
Result
Item Sample No. Sampling Point Ss
(mg/L)
wnazRudevhsmnmedalszanm 2 au.
1 2204-WS0153 (1/5) | A%aft 1 2.7
2 2204-WS0153 (2/5) ﬂ‘iﬁq’zl 2 2.4
3 2204-WS0153 (3/5) ﬂ‘i‘l'ﬁ 3 2.4
4 2204-WS0153 (4/5) ﬂ%ﬂ‘ﬁ 4 3.0
5 2204-WS0153 (5/5) ﬂ‘?ﬁ‘ﬁ 3 2.5
wihvhdeuiden 1 Getty 1)
6 2204-WS0154 (1/5) | A%ai 1 25
7 2204-WS0154 (2/5) ﬂ";::\‘lﬁ 2 2.5
8 2204-WS0154 (3/5) ﬂ‘;::\‘l‘lél 3 2.0
9 2204-WS0154 (4/5) ﬂé:\‘lﬁ 4 22
10 2204-WS0154 (5/5) ﬂ';::\‘l‘iél 5 24
wihnifsuider 2 (Jetty 2)
11 2204-WS0155 (1/5) | A 1 3.0
12 2204-WS0155 (2/5) ﬂgd‘lél 2 2.7
13 2204-WS0155 (3/5) | A%af 3 24
14 2204-WS0155 (4/5) 'Fi‘;:"\'i‘?ll 4 2.9
15 2204-WS0155 (5/5) ﬁ%&ﬁ 5 25
Remarks |.m':ﬁxmum"uﬁmt'nmnmuﬂuJ:zmm 20U, =47P 0731315 UTM 1400347
m’l'winﬁum?aﬁ 1 (Jetty 1) =47P 0731388 UTM 1398136
wimuiiouFen 2 Jetty 2) =47P 0730924 UTM 1397729
Method SS - Volumetric, Dried at 103-105 °C (SM 2540 F)

SM = Standard Method for the Examination of Waler and Wastewate

S

Ms. Wareerut Prachumdang
Chief of Laboratory
..... 1.9 —

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

AWWA, WEF, 23" Edition, 2017

~—Mrs. Porntip Pethshee
Laboratory Manager
[4..2%..4.

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com s Bl
1/6 ogT AWML 145 HUNFEWIHGT WATEWIUEN NTANNUTIIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page'l of2
TEST REPORT
Analysis No. R22-0899 Report Date 18/04/22
Customer Technical Division of Thai Environmental Technic Limited Received Date 05/04/22
For PTT Global Chemical Public Company Limited. Analysis Date 06-11/04/22
Address 19, Map Ta Phut Indusirial Estate, Rong Pui Road, Sampling Date * @ 04/04/22
Map Ta Phut, Mueang, Rayong 21150 Sampling By * TET
Contact Khun. Natjaree Chaiyarak Type of Sample Wastewater
Sample Conditions : 2204-WW0098 = light yellow/slight yellow sediment/smell Job No. S650151/Apr/3
Result
Item Parameter Unit Method 2204-WW0098 Standard
gaiaseiileInszuy API
1 pH * - Electrometric Method (SM 4500 B) 7.62 5.5-9.0
2 TSS * mg/L Dried at 103-105 "C (SM 2540 D) 35 <50
3 BOD * mg/L | 5-Days BOD Test, Azide Modification Method (SM 5210 B) 1 =20
4 Oil & Grease * mg/L Liquid-Liquid, Partition Gravimetric Method (SM 5520 B) 0.7 =35
5 Pb mg/L Standard Methods for the Examination of <0.04 =02
6 Zn mg/L Water and Wastewater, APHA, AWWA, WEF, <0.04 =5.0
23" edition, 2017, part 3030 F and part 3120 B
Remarks L “Test marked “Not TISI Accredited™ in this Report are not included in the TISI Accreditation Schedule for our Laboratory™
3aae0INGEuY AP = 47P 0731240 UTM 1402401
Method SM = Standard Method for the Examination of Water and Wastewater, APHA, AWWA. WEF, 23" Edition, 2017
Standard Motification of the Ministry of Industry (2017) (B.E. 2560}

/@#W

Ms, Wareernt Prachumdang
Chief of Laboratory

1-236-1-7201
5.8 h

................. | PrOrT

® PRIVATE LABORATORY REGISTERED NO. 3-236

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

\__WT Pornfip Pethshee

Laboratory Manager
{1—23 6-71-6047

@ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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. 5 . F NSC-TISI-TIS 17025
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com TESTING 0412
1/6 %UTWANMA 145 UYNASWIUGY IWARSWING NJUNWUMILAS 10240  Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Figeer2
TEST REPORT
Analysis No. R22-0899 Report Date 18/04/22
Customer Technical Division of Thai Environmental Technic Limited Received Date 05/04/22
For PTT Global Chemical Public Company Limited. Analysis Date 06-11/04/22
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling Date * : 04/04/22
Map Ta Phut, Mueang, Rayong 21150 Sampling By * TET
Contact Khun. Natjaree Chaiyarak Type of Sample Wastewater
Sample Conditions : 2204-WW0098 = light yellow/slight yellow sediment/smell Job No. S650151/Apr/3
Result
Item Parameter Unit Method 2204-WW0098 Standard
yaaseiaInszuy AP
1 pH * & Electrometric Method (SM 4500 B) 7.62 5.5-9.0
2 TSS * mg/L Dried at 103-105 "C (SM 2540 D) 3.5 <50
3 BOD * mg/L | 5-Days BOD Test, Azide Modification Method (SM 5210 B) 1 =20
4 Oil & Grease * mg/L Liquid-Liquid, Partition Gravimetric Method (SM 5520 B) 0.7 =5
5 Pb mg/L Standard Methods for the Examination of <0.04 <02
6 Zn mg/L Water and Wastewater, APHA, AWWA, WEF, <0.04 =50
23" edition, 2017, part 3030 F and part 3120 B
Remarks * “Test marijbd “Not TISI Accredited” in this Report are not included in the TISI Accreditation Schedule for our Laboratory™
1AA0mINgINT=UY API = 47P 0731240 UTM 1402401
Method SM = Standard Method for the Examination of Water and Wastewater. APHA, AWWA, WEF, 23 Edition, 2017
Standard Notification of the Ministry of Natural Resources and Environment (2016) (B.E. 2559)

i

-

Ms. Wareerut Prachumdang
Chief of Laboratory

i Vi
g
NG

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Mrs. Porntip Pethshee

Laboratory Manager

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 SOUTIWAMNL 145 HYNASHIUE VATEHIUGA NFUNHNHIUAS 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979
TEST REPORT
Customer Name . PTT Global Chemical Public Company Limited Report No. 1 2022/1-27
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Report Date : April 22, 2022
Map Ta Phut, Mueang Rayong 21150 Sampling Date : April 1-8, 2022
Contact :  Khun. Natjaree Chaiyarak/Khun. Kriangkrai Nooleg Type of Sample . Sound Level
Email : Natjaree.C@ pttgcgroup.com
Job No. : S650151/Apr
Result (dB (A))
Suduiiewiie
Item Time
01-02/04/22 02-03/04/22 03-04,/04/22 04-05,/04,/22
Leq Lmax L, Leq Lmax Lgy Leq Lmax Lo Leq Lmax Lgy
1. 09.00-10.00 54.0 9g.1 52.2 57.5 81.5 55.3 55.8 T2.1 54.1 61.7 91.4 51.5
2. 10.00-11.00 53.9 68.5 51.1 56.7 73.0 54.7 56.0 T4.6 54.7 57.2 84.6 48.9
3. 11.00-12.00 55.6 67.2 53.5 55.2 68.4 53.6 55.0 65.5 53.3 56.4 84.2 49.3
4. 12.00-13.00 55.1 62.3 53.6 56.0 79.4 54.5 54.9 68.1 53.3 56.5 78.8 49.4
3. 13.00-14.00 54.2 85.7 221 57.0 75.0 55.6 04.9 64.2 53.3 61.1 91.1 56.1
6. 14.00-15.00 53.3 64.1 52.0 a7.8 74.3 56.2 55.5 2.1 53.0 58.3 93.2 56.8
i 15.00-16.00 54.5 79.7 521 57.5 67.6 06.4 54.0 60.1 52.9 58.7 90.1 57.1
8. 16.00-17.00 53.5 67.0 52.2 57.6 74.1 56.2 54.3 62.0 53.1 62.0 94.5 55.1
9. 17.00-18.00 54.7 67.3 04.0 a7.4 75.8 55.8 54.5 66.7 53.1 60.1 B80.1 53.4
10. 18.00-19.00 54.6 65.8 53.4 56.4 67.4 55.5 54.1 58.8 52.9 62.6 80.3 56.8
1. 19.00-20.00 57.8 77.9 558 56.8 70.1 55.8 54.2 65.3 52.1 58.1 B6.6 55.5
12, 20.00-21.00 57.0 75.6 55.0 56.6 78.4 55.8 53.7 59.6 02.5 62.2 78.6 57.6
13. 21.00-22.00 57.0 78.4 55.0 06.4 72.3 55.4 55.5 67.3 53.1 59.3 84.2 55.6
14. 22.00-23.00 57.0 72.5 55.0 55.7 67.4 54.8 53.9 58.3 23.1 a7.1 87.7 54.2
15. 23.00-00.00 56.0 75.0 54.5 55.9 70.8 54.9 54.5 69.4 53.3 56.4 79.9 53.5
186. 00.00-01.00 55.7 70.3 54.3 56.4 66.7 55.3 54.4 63.9 53.4 57.8 87.6 51.3
17. 01.00-02.00 55.1 70.2 53.8 06.7 64.3 55.6 55.6 70.0 53.2 54.2 80.3 47.9
18. 02.00-03.00 54.7 70.6 53.3 56.8 71.9 55.6 54.6 69.7 53.3 54.9 76.3 47.5
19. 03.00-04.00 54.9 60.9 53.6 56.9 69.7 55.7 55.2 63.8 53.5 54.6 84.2 46.4
20. 04.00-05.00 55.5 66.8 54.4 57.2 69.6 56.2 51.9 68.0 48.2 57.6 87.0 48.6
21. 05.00-06.00 55.5 64.9 54.4 57.2 76.9 56.1 51.3 63.6 49.1 58.0 53.2 50.3
2. 06.00-07.00 56.5 67.6 55.4 a7.5 75.9 56.2 56.4 69.7 55.0 59.2 86.8 52.4
23. 07.00-08.00 57.9 73.2 56.1 57.2 69.8 56.4 58.0 80.1 55.4 av.7 79.2 49.4
24, 08.00-09.00 58.4 80.0 55.7 06.2 70.5 54.8 57.1 B89.86 54.2 55.6 70.4 48.9
Leq 24 hr 55.7 - - 56.8 - - 55.0 - - 58.9 - =
o - - 54.0 - - 55.6 2 = 53.3 = £ 53.5
Lmax oo 92.1 - = 81.5 = - 89.6 - - 94.5 -
Standard’*® 70 115 - 70 115 - 70 115 - 70 115 =
Ldn 62.1 = = 63.2 = = 61.0 - - 63.9 = -
Standard : ) Notification of the National Environment Board No. 15 (1997) (B.E. 2540)
®) Notification of the Ministry of Industry (2005) (B.E. 2548)
Remark : Reference to Notification of Department of Industr!al:{w 1\0) (B.E. 2553)

dr ;;I'Q&

et

Nomess <

Wannasiri Suriyawong Somchai Piyavorasakul

General Manager

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 WOETWAWHA 145 HUNASHIUG ANEWIUGI NFUNNLWIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979
TEST REPORT
Customer Name PTT Global Chemical Public Company Limited Report No. 2022/2-27
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Report Date April 22, 2022
Map Ta Phut, Mueang Rayong 21150 Sampling Date April 1-8, 2022
Contact . Khun. Natjaree Chaiyarak/Khun. Kriangkrai Nooleg Type of Sample Sound Level
Email : Natjaree.C@ pttgcgroup.com
Job No. : S650151/Apr
. Result (dB (A))
Susaeuiaiie
Item Time
05-06,/04/22 06-07/04/22 07-08/04/22
Leq Lmax | Leq Lmax Lgy Leq Lmax Lg,
1. 09.00-10.00 59.5 81.7 57.0 53.9 78.2 51.4 54.6 67.5 53.3
2. 10.00-11.00 56.0 71.2 04.9 51.9 69.0 50.6 54.7 70.9 53.4
3. 11.00-12.00 54.5 71.2 52.6 53.6 75.0 52.0 53.6 70.8 51.9
4. 12.00-13.00 53.5 75.6 52.3 53.3 70.8 52.0 54.0 72.0 52.0
5. 13.00-14.00 56.5 79.2 52.7 52.9 71.8 51.7 55.2 83.6 51.8
6. 14.00-15.00 55.4 76.3 53.1 53.1 70.2 51.8 53.2 74.3 51.7
¥ 15.00-16.00 55.3 74.2 52.6 53.6 67.9 52.3 52.8 70.1 51.4
8. 16.00-17.00 52.6 T1.4 50.9 52.8 67.9 a2l.5 02.6 65.6 51.2
i H 17.00-18.00 52.0 63.8 50.8 52.4 67.4 51.4 52.8 63.2 51.4
10. 18.00-19.00 53.2 70.3 52.1 52.0 58.0 al.1 53.2 67.6 61.7
11. 19.00-20.00 83.9 72.3 82.7 51.9 66.6 50.5 53.9 60.0 53.1
12. 20.00-21.00 53.5 57.8 52.3 51.7 58.6 50.9 54.5 57.7 53.8
13. 21.00-22.00 53.4 61.7 52.2 52.5 60.2 51.6 55.0 71.8 54.0
14. 22.00-23.00 53.1 58.8 52.0 53.2 56.1 52.4 55.1 62.5 54.3
15. 23.00-00.00 53.3 57.4 82.3 33.7 66.5 53.0 55.3 58.5 54.5
16. 00.00-01.00 52.2 57.9 51.2 52.8 65.7 52.0 55.3 61.9 54.6
17. 01.00-02.00 53.2 56.4 52.3 52.8 55.2 82.1 55.4 58.9 54.7
18. 02.00-03.00 54.6 64.1 53.86 52.7 55.2 5].'.9 55.2 58.1 54.5
19. 03.00-04.00 54.3 58.9 53.3 52.8 61.3 52.0 55.8 67.2 54.9
20. 04.00-05.00 54.5 68.2 53.4 54.6 67.3 53.7 56.7 T7.3 55.6
21: 05.00-06.00 54.3 67.7 53.1 55.6 68.3 54.5 57.1 77.8 55.2
28: 06.00-07.00 54.3 T2.4 52.9 56.2 76.5 54.2 57.0 78.4 54.8
23. 07.00-08.00 54.7 67.3 53.4 55.0 72.3 53.7 55.5 74.2 53.5
24. 08.00-09.00 54.8 81.6 52.2 55.1 70.0 54.0 54.6 75.1 51.8
Leq 24 hr 54.6 = - 53.5 = = 54.9 - -
Lo = - 53.0 = - 52.3 = - 53.5
Lmax - 81.7 = = 78.2 = = 83.6 -
Standard'"®’ 70 115 - 70 115 - 70 115 -
Ldn 60.4 = = 60.3 = - 62.1 = =

Standard : Y Notification of the National Environment Board No. 15 (1997) (B.E. 2540)
2 Notification of the Ministry of Industry (2005) (B.E. 2548)
Remark Reference to Notification of Department of Industrial Works (2010) (B.E. 2553)

Nomassi S

‘Wannasiri Suriyawong

REPORTED RESULTS REFER TO SUBMITTED

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240
1/6 H0UTMAUMN 145 HUNASWIUG UATSHIUTI NTUNNUHIUAT 10240

Thai Environmental Technic Limited
U3EN inadadswiaaanlng d1ia

E-mail : admin@tet1995.com
Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979

ORIGINAL

[ @
AURUD

Page 1of' 1

TEST REPORT
Analysis No. : R22-1422 Report Date ¢ 06/06/22
Customer Technical Division of Thai Environmental Technic Limited Received Date  : 26/05/22
For PTT Global Chemical Public Company Limited. Analysis Date 1 30-31/05/22
_Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By 1 TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Working Area
Contact Khun. Natjaree Chaiyarak Job No. : S5650151/May/1
E-mail : Natjaree.C@pttgcgroup.com
Result
Sample No. Sampling Point Sampling Date Ethylene Dichloride
(ppm)
vazruawasadl
2205-AW1042 (1/2) | Ui uieuse (Jetty 2) 25/05/22 <0.0012
2205-AW1042 (2/2) | Aaigsiiudt o lud 25/05/22 <0.0012
819327 e1gam 103 sver 26004289
Standard 50
Method ~ :  Ethylene Dichloride - Solid Sorbent Tube. GC/FID (NIOSH 1003, Issue 3 :Mar 2003)
Standard  :  Notification of the Department of Labour Protection and Welfare. (2017) (B.E. 2560) (TLV-TWA)

A

Ms. Wareerut Prachumdang

Chief of Laboratory

e REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

-4

Mrs. Porntip Pethshee
Laboratory Manager

® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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- UIEN INAUAIILLINADN LNE ITNA
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 ¥0UTWAMM 145 LYNAZWIUG VANZIIUGE NTUNNUMILAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of1
TEST REPORT
Analysis No. R22-0377 Report Date 1 25/02/22
Customer Technical Division of Thai Environmental Technic Limited Received Date  :  15/02/22
For PTT Global Chemical Public Company Limited. Analysis Date 1 22-23/02/22
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By : TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Working Area
Contact Khun. Natjaree Chaiyarak Job No. : S650151/Feb/1
E-mail : Natjaree.C@ptigegroup.com
Result
Sample No. Sampling Point Sampling Date Ethylene Dichloride
(ppm)
vazyUmEaIsIAN
2202-AW0589 (1/2) | USavufvuise (Jetty 2) 14/02/22 4.8506
2202-AW0589 (2/2) amqsﬁuﬁ #f3 lud 14/02/22 <0.0012
91y 327 g 107 59 26004289
Standard 50
Method ¥ Ethylene Dichloride - Solid Sorbent Tube, GC/FID (NIOSH 1003, Issue 3 :Mar 2003)

Standard Notification of the Department of Labour Protection and Welfare. (2017) (B.E. 2560) (TLV-TWA)

g

Ms. Wareerut Prachumdang

Chief of Laboratory

P REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Mrs. Porntip Pethshee

Laboratory Manager

» DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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USEN wmanadiwiaaanng aine AURLY

1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com

1/6 ¥RUTWANML 145 HYRALWIUG WATSIIUG NFANNUHIUNT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 P Eatl
TEST REPORT
Analysis No. : R22-1082 Report Date 1 04/05/22
Customer . Technical Division of Thai Environmental Technic Limited Received Date : 25/04/22
For PTT Global Chemical Public Company Limited. Analysis Date : 29/04/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By . TET

Map Ta Phut, Mueang, Rayong 21150

Type of Sample : Working Area

Contact : Khun. Natjaree Chaiyarak Job No. : S650151/Apr/10
Result
Sample No. Sampling Point Sampling Date Vinyl Chloride
(ppm)
vauzvumeasiad
2204-AW0446 (1/2) | USnauiuiouEe (Jetty 1) 24/04/22 <0.0031
2204-AW0446 (2/2) | ABUT FngEInn 24/04/22 <0.0031
219311 819911 93 3ar 26004791
Standard""” 1
Method : Vinyl Chloride - Solid Sorbent Tube, GC/FID (NIOSH 1007, Issue 2 :Aug 1994)

Standard (1)  Notification of the Department of Labour Protection and welfare. (2017) (B.E. 2560) (TLV-TWA)
(2)  American Conference Governmental Industrial Hygienists: ACGIH (TLV-TWA)

pr=tice

Ms. Wareerut Prachumdang

Chief of Laboratory
492,72,

@ REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

-

Mirs, Forntip Pethshee
Laboratory Manager

@ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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la’l\6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin(@tet1995.com
1/6 FOUTMWANNG 145 HURASWING WATZNIUGE NFINWUNINAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 i
TEST REPORT
Analysis No. : R22-1412 Report Date ¢ 02/06/22
Customer . Technical Division of Thai Environmental Technic Limited Received Date  :  25/05/22
For PTT Global Chemical Public Company Limited. Analysis Date : 31/05/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By : TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Working Area
Contact :  Khun, Natjaree Chaiyarak Job No. : S650151/May/2
Result
Sample No. Sampling Point Sampling Date Vinyl Chloride
' (ppm)
VYUK
2205-AW0935 (1/2) | USHmMnUNouSe (Jetty 1) 24/05/22 <0.0031
2205-AW0935 (2/2) | faystiud @5 lud 24/05/22 <0.0031
919327 18911 107 W 26004289
Standard(lifZ?
Method : Vinyl Chloride - Solid Sorbent Tube, GC/FID (NIOSH 1007, Tssue 2 :Aug 1994)

Standard (1) Notification of the Department of Labour Protection and welfare. (2017) (B.E. 2560) (TLV-TWA)
(2)  American Conference Governmental Industrial Hygienists; ACGIH (TLV-TWA)

_ghrn W

Ms. Wareerut Prachumdang

Chief of Laboratory

Mrs. Porntip Pethshee
Laboratory Manager

e REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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a a a a o o ar al 57
UIEN makaFaaantng Ina AURLL
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 5007 WM. 145 IVRASHILG WATSHIUGA NFUNNLHIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of 1
TEST REPORT
Analysis No. : R22-0530 Report Date 09/03/22
Customer :  Technical Division of Thai Environmental Technic Limited Received Date 01/03/22
For PTT Global Chemical Public Company Limited. Analysis Date 04/03/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample Working Area
Contact : Khun. Natjaree Chaiyarak Job No. S650151/Feb/5
E-mail : Natjaree.C@pttgegroup.com
Result
Sample No. Sampling Point Sampling Date 1,3 Butadiene
(ppm)
vayHn I IIng
2203-AW0004 (1/2) | VT ufivuise (Jetty 1) 28/02/22 <0.009
2203-AW0004 (2/2) | Amigssiuy o3 lud 28/02/22 <0.009
914327 aﬁq&m 107
Standard 1
Method  : 13 Butadiene - Solid Sorbent Tube, GC/FID (NIOSH 1024, Issue 2 :Aug 1994)
Standard :  Notification of the Department of Labour Protection and Welfare. (2017) (B.E. 2560) (TLV-TWA)

r@ n[ ni—"

Ms. Wareerut Prachumdang
Chief of Laboratory

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

-

Mrs. Pormtip Pethshes

Laboratory Manager

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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UIEN INAUARILINIDN ENE ITNA
116 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 BUTIWAMNA 145 HUNASHIUG VATZHIUGA NFUNHUHIUAS 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 —
TEST REPORT
Analysis No. : R22-1156 Report Date : 11/05/22
Customer Technical Division of Thai Environmental Technic Limited Received Date  :  03/05/22
For PTT Global Chemical Public Company Limited. Analysis Date : 05-06/05/22
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By : TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Working Area
Contact Khun. Natjaree Chaiyarak Job No. : S650151/Apr/14
E-mail : Natjaree. C@pttgcgroup.com
Result
Sample No. Sampling Point Sampling Date 1,3 Butadiene
(ppm)
vazuuganil
2205-AW0005 (1/2) | uSnaiufisuiie Jety 1) 28/04/22 <0.009
2205-AW0005 (2/2) | amsul thanszInn 28/04/22 < 0.009
019311 o1 93 $vd 26004791
Standard 1
Method v 1.3 Butadiene - Solid Sorbent Tube, GC/FID (NIOSH 1024, Issue 2 :Aug 1994)
Standard . Motification of the Department of Labour Protection and Welfare. (2017) (B.E. 2560) (TLV-TWA)

A4
=

Ms. Wareerut Prachumdang

Chienf of Laboratory
PR L Gl s

N -';‘w.
Negmamr e

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

-

~—Mrs. Porntip Pethshee

Laboratory Manager
H, o

@ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL




@ m Thai Environmental Technic Limited ORIGINAL
UsHn adladswadanlng a1ia Aumiy
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet] 995.com
1/6 40T IWANNY 145 HYNAEWIUGT WAFSWIUEN NTINNUILAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of 1
TEST REPORT
Analysis No. : R22-0529 Report Date 09/03/22
Customer :  Technical Division of Thai Environmental Technic Limited Received Date 01/03/22
For PTT Global Chemical Public Company Limited. Analysis Date 04/03/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample Working Area
Contact : Khun. Natjaree Chaiyarak Job No. S650151/Feb/4
E-mail : Natjaree.C@pttgcgroup.com
Result
Sample No. Sampling Point Sampling Date 1,3 Butadiene
(ppm)
VYU
2203-AW0003 ﬁ?ﬂﬁﬂtﬁﬂ 1,3 Butadiene 28/02/22 < 0.009
2203-AW0002 (2/2) | AmueAa FI3TURTNY 28/02/22 <0.009
919 311 91991 81 39 26004195
Standard 1
Method ~ : 13 Butadiene - Solid Sorbent Tube, GC/FID (NIOSH 1024, Issue 2 :Aug 1994)
Standard :  Notification of the Department of Labour Protection and Welfare. (2017) (B.E. 2560) (TLV-TWA)

/@54 ~

Ms. Wareerut Prachumdang
Chief of Laboratory

99,2

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

v

Mrs. Pomtip Pethshee

Laboratory Manager

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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13‘6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com

1/6 ¥OUTWAMMA 145 HYRATWIUG [VADZWIUGY NFANWUMILAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 —

TEST REPORT
Analysis No. : R22-1155 Report Date ¢ 11/05/22
Customer :  Technical Division of Thai Environmental Technic Limited Received Date  : 03/05/22
For PTT Global Chemical Public Company Limited. Analysis Date  :  05-06/05/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By + TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample : Working Area
Contact . Khun. Natjaree Chaiyarak Job No. : S650151/Apr/13
Result
Sample No. Sampling Point Sampling Date 1,3 Butadiene
(ppm)
Ynzyusemsail
2205-AW0004 (1/2) muﬁ’uﬁu 1,3 Butadiene 28/04/22 < 0.009
2205-AW0004 (2/2) | fausuian Jnnud 28/04/22 <0.009
819 317 819911 10T 59 26004790
Standard 1
Method  : 13 Butadiene - Solid Sorbent Tube, GC/FID (NIOSH 1024, Issue 2 :Aug 1994)
Standard :  Notification of the Department of Labour Protection and Welfare. (2017) (B.E. 2560) (TLV-TWA)

/QMM/"

Ms. Wareerut Prachumdang

Chief of Laboratory

...... T

abid

Mrs. Porntip Pethshee

Laboratory Manager

@ REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL




@ m Thai Environmental Technic Limited ORIGINAL
= UIEN inadaRgHIaaaN ng ane Auniiy
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 003 WAMG 145 UUNASWILGY IWATSHIUG NFUNANMILAT 10240, Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of 1
TEST REPORT
Analysis No. : R22-0527 Report Date 09/03/22
Customer :  Technical Division of Thai Environmental Technic Limited Received Date 01/03/22
For PTT Global Chemical Public Company Limited. Analysis Date 04/03/22
Address : 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample Working Area
Contact . Khun. Natjaree Chaiyarak Job No. S650151/Feb/2
E-mail : Natjaree.C@pttgcgroup.com
Result
Sample No. Sampling Point Sampling Date 1,3 Butadiene
(ppm)
YuzyHMH@ISIAG
2203-AW0001 (1/2) aTHua Y 1,3 Butadiene 843007390 28/02/22 < (.009
2203-AW0001 (2/2) | ammayauied usiadu 28/02/22 <0.009
919251 9199131 3 30621459

Standard 1
Method X 1.3 Butadiene - Solid Sorbent Tube, GC/FID (NIOSH 1024, Issue 2 :Aug 1994)
Standard :  MNotification of the Department of Labour Protection and Welfare. (2017) (B.E. 2560) (TLV-TWA)

/@j%m/

(o

Ms. Wareerut Prachumdang
Chief of Lébomtory

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

Mrs. Fomtip Pethshee
Laboratory Manager
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240
1/6 H0U5 AN 145 umqﬂzwmqa WATSHIHTN NTUNHNHIUAT 10240

Thai Environmental Technic Limited
UIEM madadswadaning 41na

E-mail : admin@tet]1995.com
Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979

ORIGINAL

Y o
AURLTL

Page 1 of 1

TEST REPORT
Analysis No. R22-1154 Report Date 11/05/22
Customer Technical Division of Thai Environmental Technic Limited Received Date 03/05/22
For PTT Global Chemical Public Company Limited. Analysis Date 05-06/05/22
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By : TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample Working Area
Contact Khun. Natjaree Chaiyarak Job No. S650151/Apr/12
E-mail : Natjaree.C@pttgcgroup.com
Result
Sample No. Sampling Point Sampling Date 1,3 Butadiene
(ppm)
vauzyUagasIAL
2205-AW0003 (1/2) an1fvua Ty 1,3 Butadiene 843017590 28/04/22 <0.009
2205-AW0003 (2/2) | AUy 1ﬂL$J§ﬂ 28/04/22 < 0.009
819291 0189710 61 31e 26006355
Standard 1
Method 13 Butadiene - Solid Sorbent Tube, GC/FID (NIOSH 1024, Issue 2 :Aug 1994)
Standard 1 Notification of the Department of Labour Protection and Welfare, (2017) (B.E. 2560) (TLV-TWA)

i

® REPORTED RESULTS REFER TO SUBMITTED

Ms. Wareerut Prachumdang

Chief of Laboratory
..... .95

SAMPLE(S) ONLY

e

\ s, Pomtip Pethshee
Laboratory Manager

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL




@ m Thai Environmental Technic Limited ORIGINAL
usEn imafladeweaanlng 410 iy
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 ¥OUTWAWNG 145 LYNAZWIUG WAASWILUGI NTUNNNWINAST 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of 1
TEST REPORT
Analysis No. R22-0528 Report Date 09/03/22
Customer Technical Division of Thai Environmental Technic Limited Received Date 01/03/22
For PTT Global Chemical Public Company Limited. Analysis Date 04/03/22
Address 19, Map Ta Phut Industrial Estate, Rong Pui Road, Sampling By TET
Map Ta Phut, Mueang, Rayong 21150 Type of Sample Working Area
Contact Khun. Natjaree Chaiyarak Job No. S650151/Feb/3
E-mail : Natjaree.C@pttgegroup.com
Result
Sample No. Sampling Point _ Sampling Date 1,3 Butadiene
(ppm)
vazvud el
2203-AW0002 (1/2) | 2 UHUAY Multi-purpose 28/02/22 <0.009
2203-AW0002 (2/2) | AMeAa gI3sansing 28/02/22 <0.009
919311 egam 81 3% 26004195
Standard 1
Method @ 13 Butadiens - Solid Sorbent Tube, GC/FID (NIOSH 1024, Issue 2 :Aug 1994)
Standard 1 Notification of the Department of Labour Protection and Welfare. (2017) (B.E. 2560) (TLV-TWA)

="

Ms. Wareerut Prachumdang
Chief of Laboratory

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

(¥

Mrs. Porntip Pethshee
Laboratory Manager
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® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Fadmerunduiu | vseesefidussiedmiu -
. ax o g LLEERHEN
g " . o o . YA TATAURT Y asduriatussesiaandue .
4 Fomuaiidunse Gne) Fomanlidunite @anay) CAS No. o BUATIWYER
fl wwhunaanseEsm ianlan
msvnuad Baditn ez Yrvews
m Fwua uTEWIN
AL v . .
Tivhanla YW
1 | suwdadilae acetaldehyde 75-07-0 200 ppm - - -
2 | nsmardhn (nsomidi) acetic acid 60-19-7 10 ppr - - -
3 | avdfin uovlalass acetic anhydride 108-26-7 5 ppm - - -
4 | sl acetone 67-64-1 1000 pprn - - -
5 seflen lgslulendu lugves rone byclin, 25 CN 25865 5 e/’
. ace ano. Ftn, as = - - mesm
Taelud &
6 | axdinlulasd acetonitrile 75-05-8 40 ppm - - .
7 | axlasdu acrolein 107-02-8 0.1 ppm - - -
g | svedadlud acrylamide 79-06-1 0.3 mg/m’ . . -
9 | NINDSATAR acrylic acid 79-10-7 2 ppro - . -
10 | sveSlalulasd acrylonitrite 107-13-1 Z ppm 10 ppm 15 rin -
11 | nyeerAea adipic acid 126-04-9 5 me/m’ - - -
12 | dasdu aldrin 309-00-2 0.25 mg/m’ . - -
13 | dafa weanozed aliyt alcohol 107-18-6 2 ppi - - -
14 | dafia maglsd allyl chloride 107-05-1 1 ppm - - -
15 | dada lnadia Swod allyl glycidyl sther 106-92-3 - - - 10 pprm
16 | Sadia nsia lndatud allyl propyl disuifide 2179-59-1 2 ppm - - -
Tawzaeaiiiion luguves
17 - 2 alurminium metal, as Al 7429-90-5
negiiiiey
- sumAvATAisTIanINg . 3
: - v b - inhalable dust 15 mg/m - - -
sruumadunelaia
o af )
- BuMATUIRENTIAGAL ..
i - o g - respirable dust 5 mg/rn3 - - -
syuumadiunielalé
18 | usav-svgiv alpha-alumina 1344-28-1
ol ar |
- BYMANATNATIDTIEALT
Y “u v g - Inhatable dust 15 mg/m3 - - -
syuvnaiumetels
- aumennadnilaagaing , 3
- v - respirable dust 5 mg/m - - -
suumadumelald
19 | 2-psillulwifiu 2-aminopyridine 504-29-0 0.5 ppm - . -
20 | oxiinsa amitrole 61-82-5 0.2 mg/m’ - - .
21 | werilandly ammonia T668-841-7 50 ppm - - -
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asvhauni Fad1in reEam il
il i tuing
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22 | vivowasluiluuaaslsi ammonium chloride, fume | 12125-02-9 10 mg/m’ 20 mg/m” 15 main -
23 | soulndluy davuum ammonium sulfamate 7773-06-0
= oy
- aynEnwuRin e
w AT ] inhatable dust 15 mg/m’ - - -
sguumaliumeiald
- sumavdniienaaedng
szuvmaiumeleld - respirable dust 5 mg/m’ - - -
24 | uafuoa-odia exfiew n-aryl acetate 628-63-7 100 ppm . -
25 | wr-edia acdom sec-arnyl acetate 626-38-0 125 ppm - - -
26 | oxfifu uarlsludond aniline and hornologs 62-53-3 5 ppm . -
27 | osiifiu (naln-, wim- lelwuad) | anisidine (o-, p- isomers) 29191-52-4 0.5 mg/m’ - -
woudluduasaisussnoy antimony and cormpounds, 3
28 - T440-36-0 0.5 me/m - - -
Tugurnanouiladl as 5o
aualla Ty asUszney arsenic, inorganic 3
29 P - 7440-38-2 0.01 ma/m - - -
afiun3e lugveavasaila @iy | compounds, as As
duwdia Enswy) sdssnay arsenic, organic 3
30 - ¥ - 7440-38-2 0.5 mg/m - - -
Fundd lugUmoniin @ong | compounds, a5 As
31 | efdu arsine 7784-42-1 0.05 ppr . -
32 | woswavea wialasielnd asbestas (chrysotile form) 77536-68-6 0.1 ffem’ - - -
woaday vy tusuves asphalt (bitumnen), as : 5
33 v M 8052-42-4 0.5 mg/m - . )
ArdsiITasawILUNRL benzene soluble aerosol
34 | awmindu atrazing 1912-24-9 5 mg/m’ - - -
35 | arBuviea wrda azinphos-methyl 86-50-0 0.2 mg/m’ - . ;
wudon drsUsenoufiseatld | barium, soluble 3
36 e 7480-39-3 0.5 meg/m . - -
Tusuveauuifus compounds, as Ba
37 | wuSow Fawdm barium sulfate 7727-43-7
- Ay RgALig ) s
- . - inhalable dust 15 mg/m - - -
ssuumaiiumnlala
- symammdnionagaudng
stuumiaiumelald - respirable dust 5 mg/m’ - - .
38 | wvhada benornyl 17804-35-2
- aumAnn AT RgALENg ) N
¥ - inhalable dust 15 me/m - - -

ssrunatiunotsls

- aymagsindianagnuing
szuuadunelold

- respirable dust

5 mg/m3
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. a v P PpaTAll
awiu y au - o Ta@nRlidunT msduiluszuznaidug .
4 Jeameilduase (ne) Foamaiidurme Benge) CAS No. 4 DUATILEIA
fi KHIRARATLEEIAN Iy
. o P Litwalng
AR Fadia o 1 .
- ‘E nﬁ-]“uﬁ UTEWIT
AT v y ;
- Wvinawld s
39§ wuiu benzene 71-43-2 1 ppm 5 ppm 15 min -
a0 | wylvda medoonled benzoyl peroxide 94-36-0 5 mg/m’ - - -
41 | s aaslsa benzyl chloride 100-44-7 1 ppm - - -
wodadputavaisUssneutas | bendlium and beryllium 3 0.025 . 0.005
a2 - - - 7440-41-7 0.002 mg/m 3 30 min 3
weiaae ‘lugthlmwaiﬁtaau compounds, as Be mg/m mg/m
23 | oWt daWda) biphenyl (diphenyl) 52524 0.2 ppm - - -
g | Jain maglsd Sl bismuth telluride, undoped | 1308-82-1
- sumemnuusiissgaing _ 3
Yoot v - inhalable dust 15 mg/m - - -
srvynidumslals
& - FO ]
- FUMATUAANRE IR GAENG
i - . 9 * - respirable dust 5 rr!g/rn3 - - -
sryuwriumnslale
45 | uelmnd wms) nfeluity borates, tetra, sodium salts
- uevlanda - anhydrous 1330-43-4 1 mg/m’ - - -
- inavlawm - decahydrate 1303964 5 mg/m’ - - -
- wiumslaasm - pentahydrate 12179-04-3 1 mg/m3 - - -
45 | Tuseu lasluslus boron tribromide 10294-33-4 - - - 1 ppm
47 | Tusay Insvigaelsd boron trifluoride 7637-07-2 - - - 1 ppm
48 | Tuanga bromacil 314-40-9 10 mg/ma - - -
59 | Tusiiu wumsvgoolsd bromine pentafluoride 7789-30-2 0.1 ppm - - -
50 | Tuiluwedu bromoform 75-25-2 0.5 ppm - - -
51 | 1,3dmeladu 1,3-butadiene 106-99-0 1 ppm 5 ppm 15 min -
52 | Uoiu elsaeiyngy butenes, all isomers 250 ppm . - .
53 | uaduea-lmuea n-butanol 71-36-3 100 ppm - - .
54 | wa-Umuea sec-butanot 78-92-2 150 ppm - - -
55 | wwefw-Umaa tert-butanol 75-65-0 100 ppm - - -
56 | 2-Twendievisiuen 2-butoxysthanol 111-76-2 50 ppm - - -
57 | wmetn-d9ia avfan tert-butyl acetate 540-88-5 200 ppm - -
58 | uefuoa-Uika ozedian n-butyl acrylate 141-32-2 2 ppro - - -
59 | DwWiaesiiu butylamine 109-73-5 - - - S ppmn
wafysa-Urhia lnade used .
50 @53 n-buty glycidyt ether (BGE} 2426-08-6 50 ppm - - -
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61 | usfuaa-Unia uanian n-butyl lactate 138-22-7 5 ppm - - -
62 | Uofia watuanuu butyl mercaptan 109-79-5 10 ppm - - -
63 | saln-wa-dafiafuea o-sec-butylphenal 89-72-5 5 ppm - - -
64 | wir-main-Uihalngdu p-tert-butyltoluene 98-51-1 10 pprh - - -
65 | uamiloy Tugurasuaeiiug cadmium, as Cd 7440-43-9 0.005 mg/m° - - -
66 | ummfzn Aartvatum calcium carbonate 1317-65-3
- aumwnwwﬁm%amﬁwq’ . N
' M . - inbalable dust 15 mg/m - - -
styumaiduvnglald
- aymevadnfionagadng . 3
i o v ¥ - respirable dust Zme/m - -
seyuvmtaiumelald
wradion Tasim Tuguvss , 3
&7 - calcium chrormate, as Cr 13765-15-0 0.001 mg/m - - -
Tasilay
68 | uradnu lwonelud calcium cyanamide 156-62-7 0.5 meg/m’ - - -
69 | urardon loasanled caldium hydroxide 1305-62-0
- symavamnniagedtg 3
! . . - inhalable dust 15 mg/m - - -
ssuumadiunylsla
-oymATNaEnTienagaig
ssuuvnaiumaleld - respirable dust 5 mg/m’ - - -
70 | weaidus oonlee calcium oxide 1305-78-8 5 mg/m’ - -
71 | ardun3a e carbaryl (sevin) 63-25-2 5 me/m’ - - ;
72 | erdlufusu carbofuran 1563-66-2 0.1 mg/m’ - - -
73 | anfuon ladalwa carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm
74 | avfuau uovenlad carbon monoxide £30-08-0 50 ppm - - -
¢ « _ 5 min in
75 | méuawmnszrasled carbon tefrachiovide 56-23-5 10 pprn 200 pprn 3h 25 ppm
any 3 hr
76 | #@e lensonted cesium hydroxide 21351-79-1 2 mg/m’ - . -
77 | randieu chlordane 57-74-3 0.5 me/m’ - . -
78 | AagTiuwmA uauiy chlorinated camphene B001-35-2 0.5 mg/m’ - - -
.79 | Amadu chlorine 7782-50-5 - - - 1 ppm
80 | anoliosdfa Aaolsd chioroacetyl chioride 79-04-9 0.05 porn - . -
81 | smalaiuwdu chlorobenzene 108-90-7 75 pprm - - -
82 | anolslaviganlsiisu chloradiflusromethane 75-85-6 1000 ppm - - -
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83 | naelmiody (nsnnalsiiow 67-66-3 - - - 50
¢ {frichlaramethane) ppm
ga | 1-maals-1-luimsivam 1-chloro-1-nitropropane 600-25-9 20 ppm - - -
85 | raalsimumsigestediou chloropentaflucroethane 76-15-3 1000 pprm - - -
86 | paolshindu chloropicrin 76-06-2 0.1 ppm - - -
37 | dmr-meelmdu f-chloroprene 126-59-8 25 ppm - - -
g8 | nsm 2-manistwinlaiin 2-chloropropionic acid 598-78-7 0.1 ppm - - -
gy | saln-raslsaladu o-chlgrostyrene 2039-87-4 50 pprn 75 ppm 15 min -
90 | soin-Aaslslngdu o-chlorotoluene 95-49-8 50 ppm - - -
91 | reaflwivion chlorpyrifos 2921-88-2 0.1 mg/m’ - . -
92 | Taa i (udiuin) coal dust
~nounmiled symevundnd _ : o
. . . . | - anthracite ,respirable dust} 0.4 mg/m - - -
pregmdgsumaiumglela
- Dwihia vi¥a Anlust , )
iy u " - biturninous or lighite , 3
anatwmdnfiaragadng ) 0.9 me/m - - .
* o Y ® respirable dust
suunmaiumiglold
Taa v fiw 10anind luguves | coal tar pitch volatiles, as 3
93 . 65996-93-2 0.2 mg/m - - -
avapwavsasanoiuiu benzene soluble asrosol
{voa ardlutia luguwes 3
94 . cobalt carbonyl, as Co 10210-68-1 0.1 mg/m - - -
Tnuoay
Taveey lelasedlulia Tusd 5
95 . ¥ cobalt hydrocarbonyl, as Co | 16842-03-2 0.1 mg/m - - -
Ya3lavean
Tanslruoay du wazv lugd | cobalt metal, dust, and 3
96 ., v 7440-08-4 0.1 mg/m - . -
apalavean fume, as Co
97 | duihwiiv Eilbiviuamn) cotton dust, raw, untreated 1 mg/m’ - . -
o= . - cumane {isopropyl
98 | Aadiu (lolelwsfia wudu) propy 98-32-8 50 pprm - - -
benzerne)
99 | leautad cyanamide 420-00-2 2 my/m’ - - .
100 | lelasonen cyclohexane 110-82-7 300 ppm - - -
101 | ielaatsngruen cyclohexanol 108-93-0 50 ppm - . .
102 | slratangiluu cyclohexanone 108-94-1 50 ppm - - .
103 | lelnatantaoriv cyclohexytamine 108-91-8 10 ppm - - -
104 | lelmatwuny oyclopentane 287-92-3 600 ppm - . -
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{nanwziu (naslslaandadiu hexatin {tricyclohexyitin
105 ; cynean rcycionexy 13121-70-5 5 mg/m’ i . .
Laasanlen) hydroxide)
v - boT
737 (amaolslafiiialasaanls ] ] s
106 Soma) {dichlorodiphenyttrichloro 50-29-3 1 me/m - - -
ethane)
107 | Aliveu @adan) derneton {systox) B065-43-3 0.1 me/m’ - .
108 | Tnosfusu diazinon 333-41-5 0.01 mg/m’ . . .
109 | saln-lamasinuuiu o-dichlorobenzene 95-50-1 - - - 50 ppm
110 | wivlemaalnuudy p-dichlorobenzene 106-46-7 75 ppm - . -
t11 | 1,1-lamaslsdisu 1,1-dichloroethane 75-30-3 160 ppm - - -
112 | 1,2-laeanlsensadu 1,2-dichloroethylane 540-5¢-0 200 pprn - - -
2,4-8 (n3a 2,4 lneanlsiuand | 22D (24 - 3
113 e ' o 94-75-7 10 mg/m - - .
ETRA) dichlorophenoxyacetic acid)
114 | 1,1-lemasts-1-lulmsBisy 1,1-dichloro-1-nitroethans 594-72-9 - . . 10 ppm
115 | laransr0a @RIW) dichlorvos (DDVP) 62-73-7 1 mg/m’ - - -
115 | lelaslavoa dicrotaphas 141-66-2 0.05 mg/m’ . . -
17 | Pardu dieldrin 60-57-1 0.25 me/m’ - - .
118 | lnenstuaii diethanolamine 111-42-2 1 mg/m’ - . .
119 | FlasvBasziluensuea 2-diethytaminoethanal 100-37-8 10 pprn - - -
120 | lmondau lnsosiiy diethylene triamine 111-40-0 1 ppm - - -
12t | tmiovida Alau diethyl ketone 96-22-0 200 ppm - - -
122 | laleletiiia flau diisobutyl ketone 108-83-8 50 pprm - - -
123 | lelolelnshansiiv diisopropylamine 108-18-9 5 ppm - - -
12 Towundaesiifu dimethylaniline 171697 5
3 ™ ol =) " - = m = - =
(uBu-lnuntaosiif M N-dimethylaniline) i
125 | lauwa wadualud dimethylformamide 68-12-2 10 pprn - - -
126 | 1,1-laumialenti@u 1,1-dimethylhydrazine 57-14-7 0.5 ppm . - -
127 | imumBa o dimethyl sulfate 71-78-1 1 ppm - - -
128 | lohwlasuudy lelswadangd | dinitrobenzene, all isomers
aoln ortho- 528-25-0 1 mg/m’ - .
i meta- 99-65-0 1 mg/m’ . . .
W para- 100-25-4 1 mg/r'n3 - - -
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129 | lnlulns-sain-pizen dinitro-o-cresal 530-52-1 0.2 rg/m’ - - -
130 | latulnsingdu dinitrotaluene 25321-14-6 1.5 mg/m’ - - -
131 Tooaniwy dioxane (diethylene 23911 100
. | £, . = = m = - =
Qanevigadv lnnanled) dioxide} PP
132 | nnenwslsoou dioxathion 78-34-2 0.1 mg/m’ - . -
133 | nwiisozin diphenylamine 122-39-4 10 mg/m’ - - -
134 | lalwsha Aoy dipropyl ketone 123-19-3 50 ppm - - -
85-00-7
135 { lamaw diguat 2764-72-9
6385-62-2
- oumAYnYATIgRing . 3
A ¥ N - inhalable dust 0.5 mg/m - - -
srpumadunlala
- sumannaiiniiawanidng ] 5
' - v - respirable dust 0.1 mg/m - B -
syvumaiumglale
136 | lagsou diuron 330-54-1 10 mg/m’ - - -
137 { dulndauny endosulfan 115-29-7 0.1 mg/m’ - - .
138 | Wuedu endrin 72-20-8 0.1 mg/m’ - - .
nrealslasiy epichlorohydrin (i-chloro-2,
139 . 106-89-8 5 ppm - . .
(1-ranls-2,3-Bnondlnsiw) 3-epoxypropane)
190 | $¥du Govisa wisr-lulnsiila) | EPN (ethyl p-nitrophenyl) 2104-64-5 0.5 r'ng/m3 - - -
181 | vomsruen (evda uaaneted) ethano! {ethyl alcohol) 64-17-5 1000 ppm - - -
142 | wonanluaily ethanolamine 141-43-5 3 ppm - - -
143 | wenlsesy ethion 563-12-2 0.05 me/m’ . . .
2 avsendievistias (wala 2-ethaxyethanol
144 . 1i0-80-5 200 ppm - - -
Tarévl) (cetlosolve)
145 saansantonia oxdian 2-ethaxyethyl acetate 111159 100
’ = m = - -
(tonlaledv avidon) {celiosolve acetate} PP
146 | ovida axfiom ethyl acetate 141-78-6 400 ppro - - -
147 | ovfa osAdtan ethyl acrytate 140-88-5 25 ppm - - -
148 | ovdeavilu ethylamine 75-04-7 10 ppm - . -
149 | wovida i ethyl benzene 100-41-4 100 ppen - - -
150 | voviSa Tustud ethyl bromide 74-96-4 200 ppm - . -
151 | \ovfa aoalsd ethyt chloride 75-00-3 1000 pprm - . -
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152 | wvbduy seolslantu ethylene chiorehydrin 107-07-3 S ppm - - -
153 | 1ondulansih ethylenediamine 107-15-3 10 ppm - - -
154 | 1onddu laluslud ethylene dibromide 106-95-4 20 ppm 50 ppm 5 min 30 ppm
oy lanaalsd ethylene dichloride 5 min in
155 . ] 107-06-2 50 ppm 200 ppm 100 ppm
(1,2 lamanlsfving {1,2-dichloroethane} any 3 hr
156 | 1ovd8u lnanea ethylene glycol 10721 - . - 100 mg/m’
157 | wwddy lnasoa laluem ethylene glycol dinitrate 628-96-6 - - - 0.2 ppm
158 | wowBau sonled ethylene oxide 75-21-8 1 ppm 5 ppm 15 min -
159 | 1ovba isod ethyl etier 60-29-7 400 ppm - - -
160 | ownda Wedam ethyl formate 109-94-4 100 ppm - . -
161 | wova weduamuny sthyt mercaptan 75-08-1 - - - 16 ppm
162 | \onBa Bhen ethyl silicate 78-10-4 100 ppm - - -
163 | wiudalvllsooy fensulfothion 115-90-2 0.01 mg/m’ . - -
164 | wiutsoeu fenthion 55-38-9 0.05 meg/m’ . . .
165 | vigesdu fluorine 7782-41-4 0.1 pprn - - -
166 | vigaalsd Tu;ﬂwaa‘dqaa‘s’u fluorides, as F 25 mg/m’ - - -
167 | Wluviea fonafos 944.22-9 0.1 mg/m’ . . ;
168 | vediadilad formaldehyde 50-00-0 0.75 ppm 2 ppm 15 min -
169 | nmveadiin formic acid 64-18-6 5 ppm - - -
170 | wefdhia furfural 98-01-1 5 ppm - - -
17t | wisd¥Ta woanosad furfuryl alcohol 98-00-0 50 ppm - - -
172 | nadinos glysidot 556-52-5 50 ppm - - -
173 | Lovinzenos heptachlor 76-44-8 0.5 mg/m’ - - -
174 { gy (o fusa-ewun) heptane {n-heptane) 182-82-5 500 ppm - - -
- hexamethylene
175 [ wngsumdfula-leletseium ,_ 822-06-0 - 0.005 ppm - - .
dilsocyanate
178 | usfuan-amay n-hexane 110-54-3 500 ppm - .
177 | laasfy hydrazine 302-01-2 1 pprm - - -
178 | lelernaou Tuslud hydrogen bromide 10035-10-6 3 ppm - - -
179 | ldlasisu Aaalsd hydrogen chloride 7647-01-0 - - - 5 ppm
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180 | lotasen leolud hydrogen cyanide 74-90-8 10 ppm - - -
slasion vigealss luguves ‘
181 - M hydrogen fluoride, as F 7664-39-3 3 ppm - - -
wgoasy
182 | lalewiou wadoonlud hydrogen peroxide 7722-84-1 1 ppm - - -
183 | lolmsweu daldd hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm
182 | lolaan’luu hydroquinohe 123-31-9 2 rg/m’ ; . -
185 | 2lensandiniie avahan 2-hydroxypropyl acrylate 999-61-1 0.5 ppm - - -
186 | lelofy iodine 7553-56-2 - - - 0.1 ppm
187 | lolethia ovifam isobutyl acetate 110-19-0 150 ppim - -
188 | lolamlalsu isopharone 78-59-1 25 ppm - - -
189 | loTaviolsu lnlolelveun isophorone diisocyanate 4098-71-9 0.005 ppm . . -
190 | 2-lelulwsnenfiansiuoa 2-isopropoxyethancl 109-59-1 25 pprn - - -
191 | lolalnsdia osfiem isopropyl acetate 108-21-4 250 ppm - - -
192 | lolinsha uoanazad Qofite) | isopropyl alcchal (PA) 67-63-0 400 ppr - -
193 | leldlwshoasiiv isopropylarving 75-31-0 5 ppm - . -
194 | sudrefundd luguvesmsia | lead inorganic, as Pb 7439921 0.05 mg/m’ - - -
195 | iam Tasum lead chromate 7758-97-6
-luguvesmsi -as Pb 0.05 mg/m’ - - -
~Tuplwadandon ~as Cr 0.012 mg/m’ - - -
- - w ] - L<P-G-
196 | woa.f3. Frwilaaduuma o 68476-85-7 1000 ppm - - -
liguified petroleum gas)
197 | wosind Wsenm) mercury 7439-97-6 - . - 0.1 mg/m’
198 | sanlu (dada) wefad organa (alkyl) mercury 7435-97-6 0,01 mg/m’ - - 0.08 mg/m’
159 | wimba uaduea-dafiafiay ethyl n-butyl ketone 591-78-6 100 ppm - - -
- ‘ . 5 minin
200 | wvita paolan methyl chloride 74-87-3 100 ppm 300 ppm 3h 200 ppm
any 3 hr
201 | wwialelrawnwu methylicyclohexane 108-87-2 500 ppim - - -
202 | wwialelamanezuoa methyleyclohexanol 25635-42-3 100 ppm - - -
203 | aaln- wridalylnagneriu o-methylcycichexanone 583-60-8 100 ppm - - -
204 | wniadu easled methylene chloride 75-09-2 25 pprm 125 ppm 15 min -
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205 | &4-umddylnesiiiy 4,4-methylene dianiline 101-77-9 0.1 ppm - - -
206 | wvda wonda flay (Hudia) methyl ethyl ketone (MEK) 76-93-3 200 ppm - -
o p . | methyl ethyl ketone
207 | wmBa vanda Alau twateanled y i 1338-23-4 - - - 0.2 ppm
peroxide
208 | wmba Wadum methyl formate 107-31-3 100 ppm - - -
209 | umia laloled methyl iodide 74-88-9 5 ppm . -
210 | wwba lalyiaila Aley methyl lsoarnyl ketone 110-12-3 100 ppm - - .
211 | wwda laledrfa midven methyl isobutyl carbinol 108-11-2 25 ppm . .
212 | wwda lelelifiadlau methyl isobutyl ketone 108-10-1 100 ppm - - -
213 | wwa Telelwadia Alou rnethyl isopropyl ketone 563-80-4 20 ppm - - -
214 | amda wedurnenu methyl mercaptan 74-93-1 - . - 10 ppm
215 | wyda tusedan methyl methacrylate B0-62-6 100 ppr . - -
216 | wvda wislaoeu methyl parathion 288-00-0 0.02 mg/m3 - - -
217 | wsavir-umba alsfu alpha-methyl styrane 98-83-9 . - - 100 ppm
218 | wiuvloa (Woandw) mavinphos (phosdrin) TT86-34-7 0.01 mg/m’ - -
o sumemnaniorvgn ) ) 3
219 v o o v mica, respirable dust 12001-26-2 3 mg/m - - -
vingsevumaiuminiald
220 | Wululaslavoa monocrotophos £923-22-4 0.05 mg/m> - - -
221 | wadivilani maorpholine 116-51-8 20 ppm - - .
222 | {iiia rickel 7440-02-0
- Tavs uazansysznoui - metal and inscluble 3
v - i 1 meg/m - - -
liarae Tugdvesiiiia compounds, as Ni
- ssUsEnaufiavanelh 3
.- - soluble compounds, as Ni 1 mg/m - - -
TujJuesiifia
223 | flafiu nicotine 56-11-5 0.5 mg/m’ - - .
224 | nynlunia nitric acid 7697-37-2 2 ppm . . .
225 | lunfasanlus nitrous oxide 10024-97-2 50 pprn - - -
226 | Tum3n oonled nitric oxide 10102-43-9 25 ppm - . .
227 | ulasiuuiu nitrobenzene 98-95-3 1 ppm - - -
228 | lulssdisu nitroethane 79-24-3 100 ppm - - -
229 | Wilasiaw lnganled nitrogen dioxide 10102-44-0 - - - 5 ppm
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230 | Tulasndiedu nitroglycenn 55-63-0 - - - 0.2 ppro
231 | lulesiliou nitromethane 75-52-5 100 ppm - - -
232 1 1lulnsiwsomu 1-nitropropane 108-03-2 25 ppm - - -
233 2-11;191-511'111.“11 2-pitropropane 79-46-9 25 ppm - - -
88-72-2, '
234 11:101‘5qu51¢ 'qn‘lahwas‘ nitrotoluene, all isomers 99-058-1, 5 ppm - - -
99-99-0
235 | ssAnu octane 111-65-9 500 ppm - - -
saailoy watonled Tuplves _ ‘ 5
236 - osmium tetroxide, as Os 20816-12-0 0.002 mg/m - - -
pedLioy
237 | mmeonyda oxalic acid 144-62-7 1 mg/m’ . - -
238 | sanfou lavigoalsit axygen difluoride 7783-41-7 .05 ppm - - -
WITRORN DUMANARENTIET ) 3
239 v ) t. . paraguat, respirable dust 34635-14-7 0.5 meg/m - - -
gavihdszuumadumelald
240 | wilseou parathion 56-38-2 0.1 mg/m’ - - -
241 | wuesuasy pentaborane 19624-22-7 0.005 pprn - - -
262 | wurssaslswunsidu pentachloronaphithalene 1321-64-8 0.5 mg/m’ . - -
203 | imumenaolsituas pentachlorophenal 87-86-5 0.5 mgj‘m3 - - -
244 | WU pentane 109-66-0 1000 ppm - - -
- winiranlsavitay perchloroethylene 1771840 100 300 5 min in 200
o -18- m m
(innmanisiensau) (tetrachloroethylene) PP pem any 3 hr i
2406 | Wuoa phenot 108-95-2 5 ppm - - -
207 | voln-Slafulnavii o-pherylenediamine 95-54.5 0.1 meg/m’ - .
268 | we-Rafulaosii m-phenylene diamine 108-45-2 0.1 me/m’ . . .
249 | winr-Rildulesziiu p-phenylene diamine 106-50-3 2.0 mg/m’ - - -
250 | Tl phorate 298-02-2 | 0.05 mg/m’ - - -
¢ o m . haosgene {carbonyl
251 | vealu (afuoiia saslsd) P g Y 75-44-5 0.1 ppm - - -
chloride}
252 | nsmieaviaia phospharic acid 7664-38-2 1 mg/m’ - - -
253 | vieavte$a (miaq) phosphorus {yellow} 7723160 0.1 mg/m’ - . .
254 | vioavo¥d sondraalin phosphorus oxychtoride 10025-87-3 0.1 ppm - - -
255 | weavoia wasenaslsn phosphorus pentachloride 10026-13-8 1 r-ng/rn3 - - -
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256 | vieana wumsdalng phosphorus pentasutfide 1314-80-3 1 mg/m’ - - -
257 | vieaweda lnseaslss phosphorus trichloride 7719-12-2 0.5 pprm - - -
258 | werda wouldlasd phthalic anhydride 85-04-9 2 ppm - - .
259 | nnfinin plcric acid 88-89-1 0.1 meg/m’ - - .
Auley 2-lumta-1,3-Swmula indone (2-pivalyl-1,3-
260 P PRy 83-26-1 0.4 mg/m’ . . .
Taw) indandione)
261 | Tunen@ey lonsonles potassium hydroxide 1310-58-3 . - - 2 mg/en’
262 | Iwswofia uoeneeed proparayl atcohal 107-18-7 1 ppm - - -
263 | 13- Insiwlavanlsy 1,3-propiclactone 57-57-3 0.5 ppm . - -
262 | nanlnsAloda propicnic acid 79-09-4 10 ppm - - -
265 { Twsvonwes propoxur 114-26-1 0.5 rr1g/rr\3 - - -
266 | upiuaa-lnia sxdam r-propyl acetate 109-60-4 200 ppm - - -
267 | usfuea-lnsha unannged n-propyl alcohol 71-23-8 200 pprm - - .
268 | Twshidu 8ilu propylene imine 75-55-8 2 ppm - - -
269 | Twshau oanled propylene oxide 75-56-9 100 ppm - -
270 { 1n38y pyriding 110-861 5 ppm - - .
271 | adluu quinone 106-51-4 0.1 ppm - -
272 | Swosduss resorcinal 108-46-3 10 ppm - . -
273 | Tafluu fotenone 83-79-4 5 me/m’ - - -
wiaviles lanvesigaalsd Tugd | selenium hexafluoride,
274 . 3 T183-79-1 0.05 ppm . - -
goumatily as Se
Hsusenouwaiion lugees ] s
275 - selenium compounds ,as Se 7782-49-2 0.2 rmg/m - - -
iaton
276 | & e¥adadiu silica, crystatline
- d3alaunlay ayntenuadEnd | - cristobalite, respirable 3
» to v 14464-46-1 0.025 meg/m - - -
orgaddssuumaiumalald | dust
- upav-mDTY aymATndni ‘ 1317-95-9, 3
. - o | -a-quartz, respirable dust 0.025 me/m - - -
ongairgisuumafivniglalsl 14808-60-7
277 | Todeu oelen sodiurn azide 26628-22-8
- lugUvasinfoy ovled as sodium azide - - 0.29 meg/m’

- lustlovesnsalsasnladn

as hydrazoic acid vapour

0.11 ppm
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278 | Towdisw Tudalnd sodium bisulfite 7631-90-5 S mg/m - - -
279 | Tudien tonsanled sodiurn hydroxide 1310-73-2 2 mg/m’ . - -
antauiion lasam tuguves ) 3
280 - strontium chromate, as Cr 7789-06-2 0.0005 meg/m - - -
tandioy
281 | am3nfiv strychnine 57249 0.15 mg/m’ - - -
- 5 rniny in
282 | aledu styrene 100-42-5 100 ppm 600 ppm 200 ppm
any 3 hr
283 | Falvim sutfotep 3689-24-5 0.1 mg/m’ . . -
284 | dawiet lasonlvd sulfur dioxide 7446-09-5 5 prnen - . -
285 | nandarfin sulfuric acid 7660-93-9 1 mg/m’ - - .
286 | ¥ian tale 14807-96-6
- Alsifiduussnevueudily .
o - gontaining no asbestos 3
LOEWANEE SYMATUALETN - 2 mg/m - - -
. - o | fiores, respirable dust
gnagadndssuumadumelald
- fiidnsenourouduleuss .
« o - containing asbestos fibres, 3
WaEned DYMARTUIAAIVIZNIGA . 0.1 f/am - - -
. - - respirable dust
vingssuumaiumslala
FERH (emenda luls TEPP (tetraathyl 3
287 107-49-3 0.05 mg/m - - -
wWaamn) pyrophosphate)
ey Lengevqoolse telluriurn hexafluoride, as
288 ~ . 7783-80-4 0.02 ppm . - -
Tusdvaunagiduu Te
289 1 1,1,2,2-mmezAnalsing 1,1,2,2-tefrachloroethane 79-36-5 5 ppm - - -
250 | wasriavda wan 'lugu-ummsﬁ"a tetraethyl lead, as Pb 78-00-2 0.075 mg/m’ - - -
291 { wmgslalasFluTu tetrahydrofuran 109-99-9 200 ppm . - -
292 | wmIsamsa aa “Lugﬂﬂamzﬁ"ﬂ tetramethy! lead, as Pb 75-74-1 0.075 my/m’ - - -
uvialdy asUsenevilazane thallium, soluble 3
295 - 7840-28-0 0.1 mg/m -
Tusypsuviadoy cornpounds, as Tt
294 | nynlslalnalafn thioglycolic acid 68-11-1 1 pprn - - -
295 | lolafie Aanlen thionyd chloride 7719-09-7 . - . 0.2 ppr
296 | lsusy thiram 137-26-8 5 mg/m’ . . .
297 | Ingdu toluene 108-88-3 200 ppm 500 ppm 10 min 300 ppm
Twadu-2,2-1nlalalwawum toluene - 2,4-diisocyanate
298 h 584-36-% - - - 0.02 ppm
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ApRRIRTYEEIAN o N
\ - SEUBAT hitwnalag
ATsnIUNG Fndin e ,
s Fdum Tusswing
AU vs  uw :
Tl e
299 | nolw-Ingdfiu o-toluidine 95-53-4 5 ppm - - -
300 | lssiadia vosin tributyl phosphate 126-73-8 5 me/m’ . . .
301 | ninlasraslsozdinn trichloroacetic acid 76-03-9 0.5 ppm - - -
1,1,1-lnsranlsdiny 1,1,1-trichforoethane
302 - . 71-55-6 350 ppm - -
{uvEanaalsrod) (methyl chloroforrm) -
303 | 11,2 lesnaslsBinu 1,1,2-trichloroethane 79-00-5 10 ppm - . -
o . 3 min in
306 | laseesinentdy trichioroethylene 79-01-6 100 ppm 300 ppm oh 200 ppm
any 2 hr
305 | 1.2,3-lmsaaalslwany 1,2,3-richloropropane 96-18-4 50 ppm - - -
2,45 % {n 2,4,5-lasaanls 2,45 T(24,5; : 3
306 - aa A L 93-76-5 10 mg/mn - -
HusnBios§dia) trichlorophenoxyacetic acid)
307 | lasiondaesily triethylamine 121-44-8 25 ppm - -
308 | wodiwuiu turpentine 8006-64-2 100 ppm - -
309 | gindisn updessgadion uraniumn, as U 7440-61-1
- aslsenaufiavaneld - soluble compounds .05 nog/m’ - - -
- arsenauiliiavey - insoluble compounds 0.25 mg/m’ - - -
310 | auwfiay vanadium 1314-62-1
- symaAnnadnfiotsgeing
ssyuvnadnalald Tuguees | - respirable dust, as V,05 - - - 0.5 mg/m’
lemiutsuwunonlad
- vl Tuguvaslannmiie . V.0 ol 3
¢ - Tume, a - - - )
wiuaan 5 mg/m
311 | hila exfan viny! acetate 108-05-4 10 ppr - - .
312 | thila Tuslud vinyl brormide 593-60-2 0.5 ppm - - -
313 | laiia naelsd vinyl chioride 75-01-6 1 ppm 5 ppm 15 min -
318 | Iriladu Aanlse vinylidene chloride 75-35-4 5 ppm - - -
315 | lrlle Ingu vinyl toluene 25013-15-4 100 ppm - - -
316 | miwu warfarin 81-81-2 0.1 me/m’ - . .
9By (aalo wan wign lale )
317 . xylene (o, m-, p- isomers) 1330-20-7 100 ppm - - -
o)
318 | loBiu xylidine 1300-73-8 5 ppm - - -
319 | vuwasdnalinanlsd zinc chloride fume 7506-85-7 1 mg/m’ - -
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135830-65-9,
320 | %o tasum Tuguvedlasdflon | zinc chromates, as Cr 11103-86.9, 0.01 mg/m’ - - .
37300-23-5
321 | Bl afladign zZinc stearate 557-05-1
- ar
- pymMANNUUATREATE
Ul RERTR | inkalable dust 15 rag/rn’ - - -
szyumahumalala
- oymanadnilersgaiing ‘ s
- v * - respirable dust 5 me/m - - -
ssuumadiumelald
322 | Aaned eanled zinc oxide 1316-13-2
- syIRYNULATIEIgaIg ) R
- v b - inhalable dust 15 mg/m - - -
ssvumidnsRle
- symanadniioegaing . s
R . - respirable dust 5 rg/m - - -
szyumadumslald
323 | yuwosdsnzd aanled zine oxide fume 1314-13-2 5 mg/m’ - - -
#rsusenev wotlallay zirconium compounds, as 3
324 ) 7840-67-7 5 meg/m . . -
TugurasweSladiy zr
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7890 GC } 3 Agilent Technologies
Preventive Maintenance Checklist - Standard

| —

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

- For more information about Agilent Technologies GC Support please visit our web site using the
following URL:

hitp: Aagilent. en-ug/producis/gas-chr &) c-S ms/7890b-gc#: ort

Customer Information

* Customers should provide all necessary operating supplies upon request of the engineer.

* A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

* Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.

» If a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional
costs,

Service Engineer’s Responsibilities

* Only complete sections that relate to the system or module being serviced.

+ Complete empty fields with the relevant information.

* Complete the relevant checkboxes in the checklist using a “X* or tick mark “v” in the checkbox.
» Complete Not Applicable check boxes to indicate services not delivered, as needed.

s Complete the PM Service in the order of the tasks listed.

+ Complete the Service Review section together with the customer.

Additional Instruction Notes

¢ Check for any active service notes for this unit. If there are any applicable “Safety” or "Modlﬁcatmn
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service,

+ Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatibie with the instrument control software.

Issued: 10-Dec-20 15, Revision: A.01.11 Oopyright}_t@ 2011 Agilent Technologies
Page 1 of 7
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7890 GC 1 "j;ﬁ?;; Agilent Technplogies
Preventive Maintenance Checllist - Standard \
System Information
Guidance
O Check this box.if an instrument configuration report is attached instead of completing the table.
Instrument system name and ID C N 10 7 2770 ,2
Instrument system site and location 71% ," E \qv'}‘ Yo =Ea 1 A'/
el GPALOA L enN 10793017 -
2. 2
3. 3
4. 4
5. 5
6. 6
7. 7
8.. 8
8. 9
fo. 10
Preparation

ﬁ" Discuss any specific issues with the customer prior to starting.
Review the instrument logbook.
6’ Save instrument control settings before starting the procedure.
;{ Perform general inspeciion of system for cleanliness
Check for proper installation of safety-related parts, assermblies, sensors ete.
00 Check for required firmware updates and verify with customers if they would like it installed.

[ Before starting the following procedures, record the Detector Signal Qutput{s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

Issued: 10-Dec-2015, Revision: A.01.11 Copyrights® 2011 Agilent Technologies
. Page 2.0f 7
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7890 GC W Agtlsut Technologies
Preventive Maintenance Checklist - Standard

Clean and inspect GC

7. of Unplug power cord from the power source.
P Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
b Inspect internal connectors for proper contact and placement.
Reconnect Power to the GO, Power the GC on and verify the power on self-test passed,
@"1 Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
2} Verify operation of all other fans - the inlet and EPC cooling fans.
Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven -

Inlet and detector consumable replacement

127 For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining
Your GC” - for the inlet{s) installed.

B/%eplace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI).
If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube
ont the inlet and flush or replace the tubing between the inlet and the split vent trap.

O If the GG includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup

of sample or corrosion, replace the ignitor, Examine the FID collector and castle assemblies for
contamination - clean as necessary.

Zero Sensors and Leak test

G’ Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”,

?«,’ Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual”,
If the PM is done in preparation for an Operational Qualification, then the Pressure decay test
defined within that protocol can be used for the PM.

& Record if test passed or fajled in the results table.
ALS Maintenance

m) Section NOT applicable .

{0 Check all cabling and configuration settings between GC, tray, and injectors,
Vacuum or removed any dust, especially around fans.

Check operation of all fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support ~ clean if necessary
Check for correct operation of syringe volume settings.

Ogo0ooao

Issued: 10-Dec-2015, Revisior: A.01.11 Copyright@ 2011 Agilent Technologies
Page 3of 7




7890 GC } i’:* Agilent Techmplogies
Preventive Maintenance Checklist - Standaxd . \

Restore Instrument

Q/Restore the normal operating conditions or customer method using the Keyboard or Data System.

)Z{" Purge the system with carrier flow for 15 minutes
ﬂ Bake out the system, then restore the normal operating conditions
After equilibration, check and record the post PM detector signal output values.
esults should be similar or lower than the detector outputs recorded prior to PM.
Q/;erfom a chernical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of hoth the ALS and the GC.

Guidance
if the PM Service is performed prior to a qualification sexrvice, then use the qualification procedure as a
-gutde for final instrument set up and checkout. -

Issued; 10-Dee-2015, Revision: A.01.11 Gopyright,p 2011 Agilent Technologies
Page 4 of 7
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7590 GO 1 w5 Agilent Technologies
Preventive Maintenance Checklist - Standard

Service Review

@ Attach available reports/printouts of all tests to this documentation.

@ Record the PM service activity in the customer's instrument records/logbook

7§ Update/reset instrument maintenance counters as appropriate

B/ Affix the PM sticker to the system or instrument loghook based on the customer’s request,
Complete the Service Review Cominents section below if there are additional comments
Review the service and any test results with the customer.

Q If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comuments box below or if nrecessary, in the customer's IQ records.

7890 GC Test Results Table

Detector Signal Ontputs o | Before PM service: AfberPM service, -

F‘roqt detector output / A /

Back detector ocutput /UV

AUX detector output /

Pressure decay test Expected result Actuoal result or N/A
Front inlet pressure decay test Pass FM{
Back inlet pressure decay test Pass ﬁ% €,

Issued: 10-Dec-2015, Revision: A01.11 Gopyrightg@ 2011 Agilent Technologies
Pagebof 7
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Agilent Technologies

7890 GC Parts List Table

The folowing kits are recommended for capillary and purged packed inlets. If this is a general PM and
the customer has a preferred set of consumables, you may use the customer's consumables.

SSL Capiltary Inlet PM kit, Splitless 5188-6497 7890A/B ]
$SL Capillary Inlet PM kit, split 51886406 | 'CO0A/B -
. 7890A/B 7
S, Capillary Ultra Inert Inlet Gold Seal with Washer 5190-6144
8SL Capillary Ultra Inert Iniet Splitless Liner - TEH0A/B
Single taper with Glass Wool 5190-2293
SSL Capillary Utra Inert Inlet Low Pressure Drop Split Liner - 78004A/B
with Glass Wool 5190-2295 -
PP Inlet PM kit 5188-6498 | [OD0A/B
. . 78904A/B
Split vent trap PM kit, single cartridge (for MMI, PTV & VD) 5188-6456
MMI Cleaning Kit G3610-60820 | TSO0A/B
PTV Septumless Head Rebuild Kit 51829747 78904/B
PIV Septumless Head Teflon Guide 5182-9748 | [090A/B
Ignitor (glow plug) assembly with O-ring 10231-60680 | "o00A/R |
T T T T ; : T [
FID Collector Rebuild/Cleaning Kit a1581.67000 | TEIOAB NY/2®
] L \
FID Gollector Replacement Kit 153167001 | Too0A/B }
Standard .011-inch FID Jet for capillary FID base G1531.80560 | o00A/B }
High Temperature .018-inch FID Jet for capillary FID base G1531-80620 | 'S°0A/B /
Standard .018-inch FID Jet for packed colurmn with packed FID 78004/B
base 18710-20119
Standard .011-inch FID Jet for capillary colurnn with 78904/B
packed/adaptable FID base 19244-80560
High Temperature .018-inch FID Jet for capillary column with T890A/B
packed/adaptable FID base 19244-80620

Copyrightg® 2011

Issued: 10-Dec-2015, Revision: A.01.11
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7890 GG ) 5 Agilent Technologies
Preventive Maintenance Checklist - Standard

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write in this box.,

Other Important Customer Web Links

7890 GC manual "Maintaining Your GC” -

hitp://wrww.agilent. cs/libr ermanuals/publi 230-
. B00B2%207890B Maintaining%20Guide. pdf
@ Need to know more? - hitn://www.agi crosslab/universi

B/ Need supplies? - www.agilent.com/chem/supplies
Service Completion

ba .
Service request number gﬁ? 046 {6 7 Date service completed 21 / 0‘-{ 26"

Agilent signature (% ﬁ Customer signature Tewqf:“ 3

Document part number: G3430-90004

[ Issued: 10-Dec-2015, Revision: A.01.11 Copyright@ 2011 Agilent Technologies q—/
Page Tof 7




7890 GC

1 ~£i- Agilent Technologias
Preventive Maintenance Checklist - Standard '

Document Control Logs

Revision Log
Revision Date Reason For Update * : . _
A0L08 4-Mar-2011 Migrated the content of revision A.Ol 08 to the new Agllent temp]ate
Reviewed by subject matter expert, Dave Park
A.01.07 10-Mar-2012 Clarified the Pressure Decay test versus Leak Check and standardized on the
term "Detector Signal Qutputs"
A0108 9-Feb-2013 Update to accommodate the introduction of the 7890B
ACl09 20-Jan-2015 Added Split Vent trap to MMI, PTV and VE - also PTV and FID PM Parts
A01.10 531-March-2015 | Added Ultra Inert Gold Seal and Liner to 88 Consumables
""" -AR1.11 10-Dec-2016 Added step to perform maintenance on the Split Vent Tube and .018" FID Jet -
part nurcbers - Fixed broken web links ’
Approval Log
Revision | Approver | Title of Approver ]
A01.06 Don Gage Product support manager -
A.01.09 Kai Meng Product support manager
 A:01.10 | Suneetha Tippireddy _Product support manager
A0L1] Suneetha Tippireddy Product support manager

[ Issued:-10-Dec-2015, Revision: A.01.11 Copyright,© 2011 Agilent Technologies j————/
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Agilent GC/MS Preventive Maintenance
Checklist

-

—

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to ansure reliable operation
and the accuracy of your results, Dslivered by highty-trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Mainterance provides averything you need to reduce unplanned downtime and keep your systems
operatirng at their peak.

Select the appropriate PM to be done and then perform the checklist under that section.

[ jnterim Preventive Maintenance 6 months
Major Preventive Maintenance Yearly

This checklist covers the following model(s):

‘ Type f Model
50 5973 Series MSD
sQ 5975 Series MSD
§a 54877 Series MSD
To 70080 Series MS/MS
TQ 7010 Series MS/MS
QaTOF 7200 Series OTOF
QT0F 7250 Series QTOF

Definition of the Task/Recommended items within the document.

Task Recommended
Yes MNo Interin/Majeor/As neaded
&3 ] O O O Yes selected means that the task was done or the part was reguired,
O 0] O O o No selected means that the task was not donz or the part was raquired.
| 1 | O Means that this task is recommended to be done at B-month intewvals.
1 ] O & 0 Means that this task is racommended te be done yearly; if the
custemer would ke a serviee to be done at the B-month interval
then the service could be purchased.
O ] O 0O = As needed means that the task was done or the part was used as needed.

Could be two type of fifters could be used and this was the one which was selected.

For more information about Agilent Technologiss services please visit our web site using the following URL

http:/ fwanw.chem.agilent.com/en-us/produets/ services/panes/defaulfaspx

{ssued: 14 Feb 2018 Copyright © 2018 I Agitent Technplogies.
Rev. BJ1.0B Page 1 of 12
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Agilent GC/MS Preventive Maintenance }
Checklist ) A
Customer Information

« Customers should provide all necessary operating supplies upon request of the enginaer.

« A customer representative should be available to the engineet white performing the preventive maintenance
procedures.

=  Any parts not listed in the Parts Lists section of this document, are not included in the price of this service.

e If a system requires the use of additional or special procedures and/or parts for the instrument servica, then these
must be ordered separately and charged as a repair, which may incur additional costs.

Service Engineer Responsibilities

« Print out all pages of the document and comptete sections that telate to the system being instalied.

o,...Complete empty fields with the relevant information. o
+ Complete the relsvant checkboxes in the checklist using X or tick mark ¥ in the checkbox.

s Check the Not Applicable check boxes or specify N/A (where appropriate) to indicate optional services not delivered,

« [omplete the Service Review and Service Completion sections together with the customer.

Additicnal instruction Notes

Preventive maintenance is a factory recommended procedure designed to reduce the likefihood of electro-mechanical failures.
Faiture to perform preventive maintenance may reduce the long-tesm reliability of certain instruments and systeins. Two
preveiitative-maintenaites{PMs)per-year are recommended; the Major PM Service will be performed annually-with an interim
PN performed 6 months after the Major PM.

igsued; 14 Feh 2018 Gopyright @ 2818 Agilent Technologies N
Rey: B.OILS Page 2 of 12
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sf: Agilent Technologiss

Checklist J

System [nformation

-

\

System Name and ID System Site and Location

CNI0723012 - That Ehw‘mhmﬂlq/

System Components

(] Check this box if an instrument configuration report is attached instead of completing the table.

List system componant product numbers List the serial numbers of each component

—t
-—

&3l71A

USH236 2[4

©ipinle o e e |
mm--ao;m.pa.mm

-y
=
—t
=

Preparation

Discuss any specific issues with the customer prior to starting.

Review the instrument loghook,

Save instrument control ssttings before starting the procedura,

Perform general inspection of system for cleanliness. _
Check for propar installation of safety-related parts, assembligs, sensors stc.

[J Cheek for required firmware updates and verify with customers if they wauld like it instalied.

issued: 14 Feh 2018 Gopyright © 2018
Rew: B.81.08 Page 3 of 12
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Agilent GC/MS Preventive Maintenance :
Checklist

\

| S

Preventive Maintenance for MSs

Customer Responsibilities
Customets should ensure that all necessary operating supplies, consumables and usage dependent items such as gases. vials,

syringes, calibrant solution and solvents required for the successful preventive maintenance are avaiiable.
A customer representative should he available while the preventive maintenance procedure is being performed.

Important notice for customers

The fustemer should somplete the following hefore the Support Provider arrives on site:
Perform an autotune and retain the printed tune report just prior to the start of the PM to verify performance of the equipment.

Nate: It is recommended to have the customer run the autotune and tune evaluation the night priar to the PM and then
start the vent cycle so that the instrument will be ready for the service repressntative.

L

issued: 14 Feb 2018 Copyright © 2018  Agilsnt Technologies
Rey. B.0108 Page 4 of 12
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¥
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=

Checklist
Parts — Included and as needed as patt of the nrevantive maintenance
Commen MS Maintenanqe Supplies
Parts Requirad - T
Yes/No _ Interim/Major/As needed | Description Part number
4 O O O & Abrasive paper, 38 pm 50615896
A O O O o Alumina powder 393706201
d 0 Q O Cloths, clean (package of 15) 05980-60051
a 3 I} &1 Cloths, cleaning (package of 300 8310-4828
] g Qg M Cotton swabs [package of 100) 5080-5400
a ], 2 O o Gloves, clean, large BB50-0030
ol O O o Bloves, clean, small 8660-0029
O O O & Grease, Apiezon L, high vacuum 5640-5289
Common MS Filters and Seals — 5973/5975/6977/7000/7010/7200/7250 Series
Supplies
Yes/No Interim/Major/As needed | Description Part number
J W] & Hellum gas filter — if required RMSH-2
0 o Nitrogen gas filter — if required RMSN-2
rj ) &1 Blg Universal Trap, 1/Bi fttgs, Hydrogen — if reguired RIMSHY-2
- Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Helium:
I:[ ‘Z = 4 & Bracket, Mount, and Filter — if reguired CP7988
| ‘Zj 0 i = gar:q(::::g Filter kit GC/MS 1/8 in (complete replacement kit) — CPI7ST4
L& U & Gas_ Clean BS/MS Filter — if required CP17073
!ﬂ g_ [5] & Chemical lonization Gas Purifier [C) systems) — if required 5140-9071
A [&4] ] [ Foreline Pump Qil, Inland 45 6040-0834
MS Main‘mn&m_:_e Supplies for 5973,/5875/5477
Yes/No [ [ Suppliss
Yes/No Interim./Major/As needed | Descrintion Part number
L ] %] Ditfusion pump fluid (Diffusion Pump Modsls) 6040-0809 Oty 2
:" %4 %4 IDP-3 Tip Seai Replacement Kit {IDP-3 Bry Pump Models} G7077-67018
_ 4] 7] D542 il Mist Eliminator 3/4G & 3/8 SRO3706556
V4| Ea Exhaust il mist trap {thread) Edwards/Pleiffer &1089-80039
M35 Maintenance Suppiies fer 7000,/7010
Yes/No [J J Supplies
Yas/No Interim/Major/As needed | Description Part number
4 H | Em o Nitrogen gas filter RMSN-2
wv; Jd & @ Oif Mist Filter RVS 56600-80043
F
Issued: 14 Feh 2018 Gopyright © 2018 Egilent Technalogies

Rev: B.O1.08

Page b of 12




Agitent GC/MS Preventive Maintenance 1

Checklist

& Agl!ent Technologies

S F e

‘4&“
hes
s,

ms Maintenanceiqpplnes hr ?200/725!3

Yes/No.- L1 E1- = ] Siipplisg:
Yes/Ne  Interim/ Ma]nr/ As needed Description Part number
Ood O ¥ & Nitrogen gas fiter RAVISN-2
] d B & RIS Probe Maints Kit (7200 Series only} 57005-50170
] & DS202 Qil Mist Eliminator SRO3706800
& 5] (DP-15 Tip Seal Replacement Kit (IBP-15 Dry Pump Models) X3815-67000
% O & o Fitter element, for SH-110/SH-112/1DP-15 exhaust silencer REPLSLRFILTER]
L ¥ o DS 3/8 MAG. PLUG AND GASKET SRO3701824

s Malntenance Supplies for JetClean

Yes/No . EVEF

puren

L hatir]

DBSGI’IDI‘JOH

Part number

Yes/No - Interim/Major/As nsoded
1 0 ] 5] @ Big Universal Trap, 1/8in fttgs, Hydrogen —if required AMSHY-2

R

lssued: 14 Feb 2018
Rey: B.OLGS

Copyright @ 2018
_Page 6 of 12
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Agilent GC/MS Preventive Maintenance }

Checklist

-‘:; Agilent Technologies

Parts — Needs be purchased if found defective or worn out

Common MSD Malntenance Supplies 5973/6875/5977/ 7000/7010/7200/7250

- Cnmmon Rewmmendeﬂ Dpnsumahles Paris-

Yes/No Interim /| Maiu r/As pe ad ed | Description Part number
J % L} El High Temperature Filaments G7005-60061 Gty 2
g O = HES E{ Filaments 57002-60001
iJ J ] LE-E} Filaments (33850-60021
5 % O O @ C| High Temperature Filament — all MSDs G7005-60072
% ] PFYBA GCMS Tuning Standard calibrant 05871-60571
[ 5] PFOTD calibrant, 1 ml 8500-8510
0 & PFET, IRM calibrant for GC QTOF 0.5 mi 5190-0831
MS Maintenance Supplies for 5973/5975/5077
Yes/No () [ Supplies
Yes/No.. Interim/Major/As needed Descrigtion Part number
f e} Cl Intarface tip seal (tip and spring combs) 61289-60412
& Cl Interface tip seal itip only} 53870-20542
= Ci Interface tip seal spring {spring only) 51998-20023
] ) Repsller insulator ' G1088-20133 Dty 2
J ] Lens insulator/holder (HES} G7002-20074
_- [ Ring heater/sensor assembiy {HES) G7)02-60043
] ] Ceramic insulator for Extractor (HES) G7002-20064
1 &3] Transfer-Line Tip Cap, Threaded 63870-20547
] % Transfer-Line Tip Bass, Threaded {53870-20548
MS Maintenance Supplies for 7000/7018
Yes/Ne [ 4 [ Supplies
Yes/No , Interim/Major/ As needed Description Part numbar
y ] [ €} Interface tip seal - 7000 (1989-60412
5] Cl Interface tip seal - 7010 G7002-60412
] Cl Interface tip seal [tip only) 53870-20542
] Ci tnterface tip seal spring (spring oniy) 51999-20023
o Repelier insulator - 7000 61099-20133 Gty 2
1) Lens insufator/holder [HES) G7002-20074
 mal Ring heater/senser assembly (HES) 37002-60043
Ceramic insulgtor for Extractor (HES) G7002-20064
%) Transfer-Line Tip Cap, Threaded (387020547
Transfer-Ling Tip Base, Threaded (33870-20548

lssued: 14 Feb 2018
Rev:  B.01AS

Copyright © 2018
Page 7 of 12
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Agilent GC/MS Preventive Maintenance \

Checkdist

N_]S Ma_i_pmnj_ne_e Supplies for 7200

Yes/Noi i 1L Siipplies.
Yes/No , Interim/Major/As needed Dascription Part number
g 0 0 & Extractor Lens Insyletor 57005-20133
{ o Jon Focus insulator G7005-20442
] ] Ring Heater/Sensor Assambly 700560110
% o RIS Xfor Tip. G7005-20542
& RIS Xfer Tip Spring B7005-20024

M$S Maintenance Suppli_es for 7250

ves/Mo [ 1 Supplies ST p
Yes/Mo interim/Major/As needed Description Part number
O 0O O 2@ Lens insulator/holder {HES) 57002-20074
ot [:I & Ring hester/sensor assembly (HES) G7002-60043
1 & Ceramic insulatos for. Extractor (HES) 670602-20064
o Transfer-Line Tip Cap, Threaded 53870-20847
[ § & Transfer-Line Tip Bags, Threadsd 63870-20548
] &l Bxtractor Transfer Tip [§3870-20542
o %) {3} Tip Comprassicn Spring §1989-20023

| Yes P

MS Maintenance Supplies for Intuvo 5000 MS Systems

S/ Mo Intorita) Major/ As needed sseripton art number
Ha g O o Swaged MS Tail - Packaged (54590-60008
0 O o Sweged MS Tail (HES) - Packaged G4590-50109
issued: 14 Feb 2018 Copyright © 2018 Agilent Technologies

Rey: B.OLES Page 8 0f 12
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Agilent GC/MS Preventive Maintenance
Checkdist

~\

N/

Preventive Maintenance Checldist;

Yes/No _Interim/Major | Description
(| Perform general inspection of system for cleanliness,
] M @ Discuss any problems the customer is having with the instryment
iJ M Review sustomer maintenance recards and exclude maintenance on recently serviced jtems.
E{ 0 ¥ @ Review the most recent autotune report. This will give a starting point for evaluating spectral pealss,
baseline noise, peak shape, mass assignments and resolution,
GLMS
Yes/No Interim./Mzajor Description
g B & Record mstrument mode) no. é,'af ?LQ
a0 g @ Record instrument serial no. Us #2363
ﬁ 3 B @ Record Rough Vacuum. ID ?——3
g 5 | Record Marifold Vacuum,
Q/ 2 | Type of Column instafied.

System Checks

Yes/Np  Interim/Major | Description

Check manually that you have calibration peaks.

Vent the instrument.

Inspect vacuum hoses, pump exhaust tubing and powsr cards for excessive wear.

VisueHy inspect the calibrant levels — PETBA, PFDTD (i appt), IRM (if appi). Refili if necessary.
Look for any obvious exiernal damage or problems,

Clean air intake(s). Cosmetic cover(s} may need to be removad.

Vesify system line voltage meets instrument specifications: Yesfr]  Nolg

L
8K a8 =|[| &
 fall I I sl

Yes/Ne [} [ Wet Mechanical vacuum pumps
Yes/MNe  Interim/Majos | Descriptien

[ Q 7 M o Checi for evidence of oil jeakage. Check pump gasket for leakage.
] d 8 & Drain and replace mechanical pump il.
o E M Replace Oil Mist Filter if applicable.
| & Discuss with customer the need for more frequent oil changes if the oil is dirty.
3 L 2] Demonstrate ballast, if requasted.
M4 & @ Anti-suckback test.
Yes/No [ OJ Dry Machanical vaenum pumps - Disphragm
Yes/Ne  Interim/Major | Description
W [ | [ Check for evidence of poor vacuum - Turba Power Demand, poor manifold vacuum, etc.
i | M M If vacuum is peor, then replace the diaphragm pump,

a ¥ o Anti-suckback test,

Issued: 14 Fep 2018 . Copyight ® 2418 Agilent Technologies

Rev.  B.01O8 Page 9 of 12
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Agilent GC/MS Preventive Maintenance

| Cheekiist h

Sorolli 7o e

Yes/Mo [ 0 - | Dry Mochanical vagisuim puinps
Yos/Na Interim/Major | Dascription

Replace the tip seal on the IDP pump.

Chack for evidence of poor vacuum - Turbo Power Demand, poor manifold vacuim.
Replace the Exhaust Filter if required. )
Discuss with eustomer the need for more frequent changes if needed.

Inform customer that pump gas baltast should be installed all the time.

Ras
D00
Sl fati il
S e haatial sy

Anti-suckback test.

Glaaniug_ﬁs_ggmadﬁlters ST T e T e ST L
| Yes/No Interim/Major | Description
) Fans

Remove dust from fans and vent covers.
Fans are functional, area is clearad around fans.

Sourcs Cleaning

Dpen analyzer and remove the source.
Disassemble, Clean, Re-assemble source.
Re-install seurce and close analyzes.

Fiiters

Replace RMSH-2 Hetium gas fitter - if applicable.

Replace RMSN-2 Nitrogen gas filter - if applicable.

Replace RMISHY-2 Hydrogen gas filter - if applicable.

CP17988 — Gas Clean Carrier Gas Kt for 7890 for Nitrogen or Helium;
Bracket, Mount, and Fifter - if applicable,

CP17974 -- Gas Clean Filter Kit GC/MS 1/8 in; Mount and Filter - if applicabls

HiM® [@iEE (' '

|

\7EP17074 - Gas Clean PG, Replatantert Fifer - f dpplicasie.
5190-8071 — Methane Gas Filter - if applicable.

OG0 O o000 (o0 (8|8

&G E

Interim/Major | Description
Pump system back down. Wait until system stability has been athieved.
Verify system vacuum reading(s) via the gauge controller
Leak Check

Verify system in manual tune

Compare against previous tune fils reporils)
Change to Tune and verify that all temperatures, pressures, and gas flows reach method set points. |
Check manually that you have calibration peals.
£l Autoture Performed

Rough Vacuum _ EPP%

S RRRARER:
O KloooopocE| -

& | B |6E(}|E| = EEE

M| § (3E &R EEEE

0
N

Vacuum Manifold |

Q‘/‘D i I High Vacuum { X (Q—-o

Guidanee: I the PM Service is performed prior to a gualification service, then use the qualification procedure as a guide for final -
instrument set up and checkout.

Issuged; 14 Feb 2018 Copyright © 2018 Agilent Technoiogies
Rev: B.01.08 Page 18 of 12 .
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Agifent GC/MS Preventive Maintenance ] <
Checklist J

Service Review

4 Attach available reports/printouts of ail tests to this documentation.

[Z]/ Record the FM Service activity in the customer's instrument records/ingbaak.

m Updata/teset instrument maintenance countets as appropriate.

m’ Affix the PM sticker to the system or instrument logboak based on the customer's request.
Complete the Service Review Comments section below if there are additional comments,
Review the service and any test results with the customer,

[ If the Instrument firmware was updated, record the details of the change in the Service Engineer's Comments box below ot
if necessary, in the customer's 10 records,

Argilent Test Results Table:
Test Descrintio Expected Actual
ost Desenation Test Result Test Result
A Py i A
Agilent Parts List Table:
Section NOT Applicable
Part Description Part Number Pro;u;g;;lb::::l # Quantity Consumed
IPT=% ¥rT "~ EFFGAT | TOV—S /
Issued: 14 Feb 2818 Copyright & 2018 Agilent Technologies

Rev. B.O1.08 Page 11 of 12




Agilent GC/MS Preventive Maintenance

Checldist

<53~ Agilent Technologies

N’

Important Customer Web Links

How to get information on your product:

Literature Library

Need to know more?
Need technical support?
Need supplies?

Service Engineer Comments {optional )

N

B0 [ em/libra

ywwaw.agilent com/chem/ educatiph
www.agilent.com/chem/techsupp
wyw.agitent.com/chem/sup pies

¥ there ate specific paints you wish 10 nole as paxt of the iustalintion or Hems of intecest Tov the costemer, please wifie in this box.

Service Completion
Service request number
Agilent signature

Number of pages

é 0 04’6%6() ﬁ Date service compieted

%I/ (
é’ Customer signature

12

22 Do 202/

TQWGL?MG\

Issued: 14 Feb 2018
Rey: HU0108

Sopyight © 2018
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. 5975 Tune
Tue Jun 22 16:47:46 2021

Instrument; GCMS

C:\MSDCHEM\1\5975\300tune.U

Mass  69.00 Mass 218.90 Mass 502.00 :
Ab 405655 - Ab 257135 Ab 26462 fon Pol Pos MassGain -1078
Pw50  0.61 PW50  0.59 PW50  0.60 ‘ MassOffs  -37
; ) Emission  34.6 AmuGain 1030
i\ / ElEnrgy  69.9 AmuOffs 120.63
- Filament 1 widz219  -0.037
[ f DC Pol Pos
i l . Repeller 29.96
‘| IonFcus 80.2 HEDEnab On
EntLens 25,5 EMVoits 1247
EntOffs 18.82
Samples 8
PFTBA Open Averages 3
Stepsize 0.10
! ! Temperatures and Pressures:
| f ;f MS Source 300 TurboSpd 100
If ! ) MS Quad 150 HiVac 1.00e+10
i ! fol o
! 1
I r]\'T A — ij'L/;\' I R |V\"?
66 68 70 72216 218 220 222 500 502 504
Scan: 10.00 - 701.00 Samples: & Thresh; 100 Step: 0.10 {.
253 peaks Base: 69.00 Abundance: 391296 }
100;
80
601 |
401
| !
20 i
i i ! :
OJ:J“*' R !‘“"l'll"l"'.,"I:"i"“ ' i '1-[-".‘-;-‘--:-'-1-
50 100 150 200 250 300 350 400 450 500 S50 600 650 700
i
Mass  Abund Rel Abund TIso Mass Iso Abund Is0 Ratio {
69.00 351296  100.00 70.00 4404 1.13 |
219,00 254976 65.16 220.00 10436 4.09 |
502.00 24368 6.23 503.00 2113 8.67 i

Air/Water Check: H20~8.18% N2~4.82% 02~1.18% CO2~1.23% N2/H20~58.89%

Ramp Criteria:

Ion Focus Maximum 90 weolts using ion 502;

Repelier Maximum 35 volts using ion 21%;

EM Gain 209461

MassGain Values(Sampies): -1069(3) -1061(2) -1047(1) -1015(0) -928(FS)

Entrance Lens Offset:

TARGET MASS: 50

e —— T h—aar e Sasme GLedE  sea

Amu Offset: 120.6 1206 120.6 120.6 120.6 120.6 120.6

69 131 219 414 502 1050

18,8 18.8 188 18.8 18.8 188 18.8



System Verification - Tune (Detector Optimization) Portion

- Instrument Name . GCMS
DC Polarity : Positive
Filament ™ « 11
BasePeak should be 69 or 219 Ok
Position of mass 69 65.00 Ok
Position of mass 219 219,00 Qk
Position of mass 502 502.00 Ok
Position of isotope mass 70 70.01 Ok
Position of isotope mass 220 22000 Ok
Position of isotope mass 503 503.01 Ok
Ratio of mass 70 to mass 69(0.5 - 1.6%) 114 Ok
Ratio of mass 220 to mass 219(3.2 - 5.4%) 4,28 Ok
Ratio of mass 503 to mass 502(7.9 - 12.3%) 987 0Ok
Ratio of 219 to 69 should be > 40% and is 66.89 Ok
Ratio of 502 to 69 should be > 2.4% and is 6.68 Ok
Mass 69 Precursor {<= 3%) 0.31 0k
Mass 219 Precursor (<= 6%) 0.56 Ok
Mass 502 Precursor (<= 12%) 4,31 Ok

Testing for a leak in the system

Ratio of 18 to 69 (<20%) 7.03 Ok
Ratio of 28 to 69 (<10%}) 421 Ok
Electron Multiplier Voltage 1318 Ok

“Tune portion of System Verification passed.

System Verification for GCMS Tue Jun 22 16:52:20 2021 Page 1



597x Air and Water Check

Instrument: GCMS
Tue Jun 22 17:05:07 2021 C:\MSDCHEM\115975}

Scan: 10.00 - 75,00 Sampies: 8 Thresh: 0 Step: 0.10
69 peaks Base: 63.00 Abundance; 646784
100,
904
80
704
601
501
40+
301
201
104
e e B e e e R ma e
10 15 20 25 30 35 40 45 50 55 60 65
Mass Abund Rel Abund Iso Mass Isc Abund Iso Ratio
69.00 646784 100,00 70.00 7511 1,16
18,10 37280 5.76 18,00 229 0.61
28,10 26320 4.07 25.00 797 3.03

Maximum Sensitivity Quick Tune:air.u

Relative abundances:

18/69 = 576 Waler% (counts=37280)
28/69 = 4.07 Nitrogen% {counts=26320)
32/69 = 1,16 Oxygen% {counts=7518)
44/69 = 0.73  Carbon Dicxide% (counts=4737)

28/18 = 70.60  Nitrogen/Water%






THAI METEOROLOGICAL DEPARTMENT

4353 Sulifhumyit, Bangna, Bangkek 10260 Tel. 081-434-2804,0-2359-0469

Calibration Certificate

Issued by : Catibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 September, 2021 Certification No. 423/2t
Page ; 1 of 2

Object : wind speed and wind direction

Manufacturer : Data Logger  Campbell Scientific  Sensor Young

Type : Data Logger CR200X Sensor 03002
1D No. No.30

Serial No. Dala Logger 25873 Sensor 014296

Customer : Thai Environmental Technic Limited,

148 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sting, Bangkok 10240,
Calibration Condition : Temperature 25.1 °C  Baromelric Pressure 1008.8 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: BOOK GAGE NO 1425 Pitol Tube Theodor IFriednchs Type 0800.0000 serial 9023
N.I.8.T. Test Reference Number 731/241460
: Ultrasonic Anemorneter Modet DA-B50-3TV {sensor TR-90AH)
Serial Number 110730029 (sensor 120620586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : uﬂ%‘?‘>L Si

Mr, Watchaeapo) Subwat

Mechanrical Engineer







The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Certification No, 423/2]

20 Seprember, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemomeler i Pressure | Vacunim | Pressure Yejogity - Corvection
m/sec inches | inches hPa m/sec misee
1.00 - 1.08 -0.08
3.02 - - 2.67 0.35
5.00 - - - 5.07 -0.07
7.04 - - 6.67 0.37
9.02 - 9.07 -0.05
.01 - - 10.6G (.15
13.01 - - - 13.06 -0.03
15,01 - - - 14.66 0.35
17.02 - - 17.06 0,04
20.02 . 19.45 0.5%

Wind Aloft Ploiting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0.90
80.00
180.00
270.00

Calibrated by :
&WQK

Mr. Watcharapol Subwat

Mechanical Engineer







THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 102603 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

fssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 3 September, 2021 Certification No. 400/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis instrumeants Inc.

Type : Weather Wizard 1li

Serial No. WC41020A38 1D No. : No.20

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 251 °C  Barometric Pressure 1010.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemormeter 642 S/N 91563
s HOOK GAGE NO 1428 Pitot Tube Theador Friedrichs Type 0800.0000 serial 9023
N.I.8.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION
i

Calibrated by : C\SG‘C&E&“?L Signéd :

Mr. Watcharapol Subwat Mrf Pis

Mechanical Engineer







THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2504,0-2399-0469

The Result of Calibration

Certification No. 400/21

3 September, 2021 Page : 2 of 2
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Anemeometer | Pressure | Vacumm | Pressure Velocity Correction
misec inches | inches hPa mfsec m/sce
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.0] - - - 10.3 0.71
13.01 - - - 12.5 0.51
15,01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 193 0.72
wind Aloft Plotiing Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o 0

90 90

180 180

270 270

Calibrated by - u@\

Mr. Watcharapol Subwat

ig

e
o B
u_r;n'%ts Buleau
m’rf.’ i ,-:?_"

Mechanical Engineer
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TECHNOLOGY PROVIOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATESERVICES 4: EQUIPMENT CALIBRATION ANDTESTEVG SERVICES %223
SHAPHTTANAKRARN ROAD SO1, 18, SUANLUARG, SUANLUANG BANCKOR 10250 “afatle™

TEL G271 T-G000-27  FAK.D.2H9-0484

W | s * Page.:
Certificate of Calibration o
Equipmert
Marnufacturer 1
Model

pH Meter
Hariba
F-71G
Berial No.s V3BIFEHZ
D No.: -
Condition As-Received;
Received Date :
Galibration Date.
Referenes :

Subspitted by

Used ftem

15 July 2021

15 July 2021

2070322006

Thal Environivental Teckinic Limited

16 3oi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sing,

Bangkok 10249

Laboratofy (Thai Environmental Techiie Limited}
(24.6 - 24.7} °C

B0.5 ~ 51y %

in ~ house method

- CP-OCH2Z by direct measurement with standard
volitage calibrator and direct measuremert
with-certified reference material (CRM)

Krisde Malee

<= Approved Sioratory

Calibration Plage
Ambdent Temperature @
Retative Humidity :
Caliration Procedure :

Calibrated by :

Approved by !

(/) Mater: Buthrsa
{ )Spittip Mesnpmat
{ )Warakom Lemgagtakul
Esue Date ¢ 18 August 2021
The Uncgrtatatics dre forr a confidence probahifity of ipproxitately 95%
%;smﬁmenmywm veprifuted ot thelt IVIDME aRoent STt GR pried rititn
Agpraval ofifie find-of Corparite Saivices 3+ Buipuiont: CHlibiNion dnd TesSag Servives:

NESENIGITIS178es
SALIERATION Q008
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1. nafe:eaaasmnaam nstedient
instrofient Serial N
1) Doument Progess Galibritor 431600866 %mcasz 2422811
25 Digital Thecmeter . 130RCHS ZYTOE7
This corfification is-trateakie o the Intemational Systefo of Unit maintained gt
- Trateable fo Nationa) INsHtte of Meliblogy (Thalland), NIMT

2. Ceriified Referencs Materials

Lt No. o Date
27 Afi'2022

08 Apr 2022

) umw v %‘Eﬂs&‘.:w"?v ;

]
B o

P

P

By - prar s
ﬁk:&wﬁ’ 3
A
S

g

¥

-

s The mg SUMBIHEN FEsniis &af{awgbfgm ﬁii?ir’aag,h @PA eha;n LW

ANSIASQ Nationa! ﬁmq&aﬂﬁh Bard, Aceredied No. ARISS5
CPA chem byl

is ?H & 1»’3"1 GPA dhem TEADFA

y—
pri

&

SR

B X R
i

e

a4

ponfi it

e

ke
‘:} EBurction s mV-Neasurerient ) )
gg Pertorming standard curve by Fluke st pH{4.7,16) 4

i
e

ure o g b
i3

‘K

4 urit U Mominal | SRdAA | 4 couak Reading
& | calibration Value | Voltage
¢ Iriput
my_

Mﬁasutemam
e (2V) X i

[
i -
f;[f‘i ol fiizd

e A000 | We4E | A5 | 4007 HeEE T | 206
b Jomovestrse | ssee | s2s | 83 | ses 0058 290 4

%{ . 14696
#{% _ . 4000
ﬁ& Function +pH Measurement it v
5 Performing three huffersistandard curve by using buffor peminal gH U230

0058
0058
£.058

o.06
| «agsay
| 7748

2.8
1288
ATES. ]

T': ]
168,
10.011

2 ﬁﬁ'— i

o 3

) | oowunsr
)| catrato

Standard pH
Buffer Solution

Reading
V)

Aﬁuﬁi Iﬂ’!’f- ]

Uncertalinty of

pH mivasurement,

o

Coverage |

factor

D EpH Electrode

_m X7 GH54D

a8
9 18‘?

64,1
Py

Bo677
o047

i

i : gt e AL ST e g e Oty gy aa e i
1 5 *r%**m%h%_.rr‘“m?&; o gﬁw L2

w3

e R A TS £ R B e R L R SN

The femzted mrtamm ﬁfmaa_smaﬁt wais hased-on-a'sh
factor . providing a.level of confidence of approximately 85 %,

2 1087159



=
i

! wp

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;@g o
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SER VICES 2{/"‘/;\\\\5 LYy g
5344 PATTANAKARN ROAD $O1 18, SUANLUANG, SUANLUANG BANGKOK 10230 o LA

- HEC.TISI-TIH 7025
& TEL.Q-2717-3000-27 FAX.0-2719-0484 CALIBRATION 0008
’ HE
I:—i f, N
Cert.No.: 21MM172 |
Page.: 1 of 3 =

Certificate of Calibration

Equipment : Electronic Balance %
j Manufacturer: Mettler Toledo
Model ; AB204
Serial No. : 1116392227
ID No. : TET.LAB.BALO1
Submitted by : Thai Environmental Technie Limited :
1/6 Soi Ramkhamhaeng 145, j;
_ Khwaeng/Khet Saphan Sung, 7
Bangkok 10240
Location : Balance Room
Received order : 26 April 2021 :
Calibration Date : 26 April 2021 A
Ambient Temperature: 15 °C 10 40 °C N
Relative Humidity : 30 %00 % . '.
Calibrated by : Khit Ruttanaprapachai
Approved by : % )
Approved Signatary :
{ ) Pornthippa Tameyakul
(< ) Malee Butkruea
{ ) Suwit Imjai i
K Issue Date . 11 May 2021

7.

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writes

Anprova of the head of Corporste Services 3 : Equipment Colibration avd Testing Serviess.




Equipment : Electronic Balance Cert.No.: 21MM172
© Candition As-Received : Used ltem Page: 2 of 3
: Reference : 2104-04800C-15
w: Procedure used :-
_ Calibration were conducted using in-house calibration procedure CP-CB01 according to direct
* measurement method against standard weight,
. Condition of this result of calibrafion

"~ 1. Reference standard instruments:-

. Instruments Model Serial No. D No. Test report No. Due date
. 1} Standard Weight Set (2 15884 240583 TORCOO7 MM-0189-12 17 Jan 2022

2. This certifi¢ate is valid only o the item calibrated on date and place of calibration.

. 3. This result of calibration was made on requested at the point specified by customer,
| 4. This certificate is not certified for any commerciaf transaction.

" 5. This certification is traceabie {o the International System of Unit,

. Result of calibration( ) Without Adjustment { * ) After Adjustment by External Calibration
- Range capacity : 0 g to 210 g Resolution 0.0001 g

. Before Adjustment :

Balance : Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) {g} (g) {tmg) (k)
100 82.9906 +0.0004 0.19 2
200 190.0983 +0.0007 0.29 2
- After Adjustment :
- 1. Betermination of the standard deviation of weighing machine {n=10)
: Applied Weight Standard Deviation
(g) of Reading (g )
100 (.00004
200 0.00005

L

a 1053756



. Eguipment: Electronic Balance Cerf.No.: 21MM172

" Condition As-Received : Used item Page: 3 of 3
Reference : 2104-04800C-15
- Result of calibration f) 3
2. Effect of off center loading :
o A mass of 100 g was placed to various position on the pan. _ > £
. The weighing machine reading error obtained is given in the table Front
Maximum difference between
~ Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central [oading
{g) (g) (g) (g9) {g) (9)
_ -0.0002 -0.0003 -0.0002 0.0000 +0.0001 0.0003
. 3. Departure from nominal value
' Balance Measurement Goverage
Applied Weight Reading Correction  Uncertainty Factor
(9) (g} (g) {¥mg) (k)
Unload 0.0000 0.0000 a.11 2.04
0.01 0.0101 -0.0001 o.11 2.04
0.1 0.1000 0.0000 Q.11 2.04
0.5 0.5001 -(.0001 0.1 2.04
1 1.0002 -0.0002 0.1 2.04
5 5.0002 -(0.0002 0.1 2.04
10 10.0001 -0.0001 0.41 2.03
25 249999 +0.0001 0.2 2
80 49 999¢ +0.0001 0.13 2
100 100.0000 0.0000 0.18 2
200 200.0006 - 0.0000 0.29 2

The reported uncertainty of measurement was based on a standard uncertainty multiptied by a coverage
factor k, providing a level of confidence of approximately 85 %,

~ofo-

Wl -

a 1053755
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 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration
Certificate Number : SPRZ2020183-1 Page: 1 of 3

Customer + Thal Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailland.

TET Bmied BuenBuoy [SEUOHE T 00N 62/69 Fae] e

Equipment Name ¢ DO Meter
Manufacturer  Horiba

Model : LAQUAact-DO110
Serial Number : DETECDO

(3. Number I Nod

Environmental Conditions

Ambient Temperaturs ;o 23°ct z2e¢ Received Date. : 11 Feb 2027
Relative Humidity C 50% T15% Calibration Date : 14 Feb 2022
Location of Calibration  In-Lab Recommend Due Date 14 Feb 2023
Calibration Procedure : in-House Method Dzte of Issue 15 Feb 2022

Metheod of Calibration

This certifies that the above instrurient was calibrated in compliance with the calibration system
requirement of ISOAEC 17025:2017 in accordarnics with reference procedure. Standards used to perform
this cafibration are certified by to NIST or equivalent, National metrology institute, Naiural physical constants,
consensus standards. The result reported herein apply only fo the calibration of the item described above as
received.Our decision rule is to contact the customar if the item pass and fall calibration when the results

include the uncerainties angd the customer must determine if the results meets their needs.

All calibrations are performed within manufacture’s specifications. The calibration certificate shali not be

reproduced except in full,without written approval of SP Metrology System (Thailand),

Calibrated by : Mr.Sarawut Khitmai Approved by . @/

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



£

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR22020783-1 Page :2 of 3

Reference Standards

Equipment Name Model Serial No., Certificate No. | Due. Date
Zero Oxygen Solution HIT040L Lot S0066/21 22F11 22 Jun 2026
Oxygen, Carbon monoxide and TRM-E-3100 NiA CG-0150-21 15 Nov 2026
Eleetronic Balance MER353 22314892 SPR21Q70480-1 | 03 Aug 2022
Traceability

This certification is traceable to the International System of Unit maintained at :
HANNA - Hanna [nstruments {Thailand) Ltd.

pBuungIEd Bunni@uon) 1S8UOD T DON B2/69 [l

A

NIMT - The National Institute of Metrology, Thailand.
SP Metrology - SP Metrology system {Thailand) Co.Lid.

Z-£6t (2aw) 48 | p&egéqi } OETE

o
<

e Bl g oop

=
b

WOT BL R EREINRISIN G

SP-FM-04-15 reviQ
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METROLOGY SYSTEM ( THAILAND ) CO.,L'TD,

Result of Calibration

Cerificate No.: 3PR22020183-1 Page: 3 0f3
Function : Dissolved Oxygern Permanance Test Uit © ppm
Actual o Uncertainty
Range {ppm) UUC. Beading Error
Standard (%)
0.00 0.00 0.00 .13
G40
8.30 7.82 ~(.28 0.18
Note:

The resutt of calibration was found accurate as show on date and place of calibration only.

This Certificate Is not cerifisd for any commercial transacHon.

Measurement Unceriainty
The reported uncertainty of measurement is the expanded uncertainty obtained by muttiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

— End of Ceirtificate -

SP-FM-04-15 REV.0
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
33414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUAKG BANGKOK 10250

TEL. 0-2717-3000-27 FAX.0-2719-5484

3 Ly
Y,

HSC-TIS-TIS1 7025
GCALIBRATION 0GDE

Equipment :
Manufacturer :
Model @

Serial No. :

D No.:

Submitted by :

{Location :

Received Order :
Calibration Date :

Relative Humidity !

Calibrated by :

Approved by :

7
(¢ } Malee Butkruea

Certificate of Calibration

Ambient Temperature ;

} Pornthippa Tameyakui

Cert. No.: 21TM817
Page.: 1 of 3

BOD Incubator
Siam Intercool
MH1100
01032557-001
TET.LAB.BCD 04

Thai Envirenmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory {Thai Environmental Technic Limited)

26 April 2021
26 April 2021
(26 10 )°C
(50 £ 30 ) %

Khit Ruttanaprapachai

% .

Approved Sighatory

{ ) Suwit Imjai
Issue Date : 11 May 2021
The Uncertainties are for a eonfidence probability of approximately 95% i
3
This certificaie may not be reproduced other than in full, except with the prior writien T

Approval of (the head of Corporate Setvices 3 : Equipment Calibration and Testing Services.

40027893




";Equipment ; BOD Incubator Cert. No.: 21TMB17
" Condition As-Received :  Used ltem Page.: 2 of 3

" Reference : 2104-04800C-1

. Procedure Used :-

Caiibration were conducted using calibration procedure CP-OT02 according to direct measurement
““method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on {T3-90.

- Condition of this result of calibration

. 1. Reference standard instrument:-

Instrument Mode! Serial No, Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 21Lm2 18 Feb 2022

©.2. This certificate is valid only to the item calibrated on date and ptace of calibration.
- 3. This certification is traceable to the international System of Unit.

" Result of Calibration :- (™) Without Adjustmeni

~ Function of UUC* : Temperature Source

Fresh zir setting : Not Avaiiable Environment during catibration
' Beginning Finished
» . Temp. { °C) 24 25
REL.Humid. ( % } 49 51
4 ° . M;g AC Supply ( Voit ) 220 221
Q@
H 1
‘3 E ™ 5 Position : Ref. Std.
P 1D No.:
V| 20w 7, T A / 1 18-04RTD-01_
. 2 | 18-04RTD-02.
- W > T3 18-04RTD-03
" Probe instaliation Details : Dimension of Chamber : 4. .| 8-04RTD-04
a= 10 om b= 059 m 5 18-04RTD-05
b= 10 om W= 083 m 6 18-04RTD-06
c= 10 om He 12 m 7 18-04RTD-07
Capacity = 038  m § 18-04RTD-08
9 (ref) | 18-04RTD-09

Waly,

a 1053781

N g M e 0 e e T SR 5 Yot b 5 SR e s Sk o 1 e e bt T T M D b AR e i e, W 0 g g g ke p e

RN ——



 Equipment : ' BOD Incubator Cert. No.: 21TM817

- Condition As-Received : Used ltem Page.: 3 of 3
‘Reference : 2104-04800C-1

. Resuit of Calibration :- (%) Without Adjustment

Function of UUC* : Temperature Source

- .Ca!ibration UuC uuc* Temperature Temperature Overall Uncertalnty Coverage
Point Setting. | Reading stability unifermity Variation Factor
(°C) (°¢) {(°C) (£°C) (°C) {(°C) (£°C) k
20.0 20.0 204 1.6 16 3.4 2.0 2

-] Calibration Measured Temperature ( °C }
Point Position
{°C) 1 2 3 4 5 8 7 8 9 (ref.)
20.0 20.194 20.318 20.083 20.028 20270 20,355 19.862 20,108 19,762

Average* : The average of 30 values in each position.

Temperature stabéity : One-half of the greatest maximum difference of measured temperature at any cne sensor,
‘Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
_possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
"Overall Variation : The Difference of the maximum and minimum measured temperatures throughout obhservation.
UUC* : Unit Under Calibration

Note : The reporied uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
factor &, providing 2 level of confidence of approximately 95 %.

-o0o-

Mals. -

a 1053780







ﬁ&/a.&%ﬂa,&l&rum@'h hé&:ﬁhé\%ﬂ»;"&um Jng‘#\—-_w/da;b‘_ 9&&&:#903\.&\;’/0»;%973,3—

& ég s
’ l
s )
) TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m g
% CORPORATE SERVICES 3: FQUIPMENT CALIBRATION AND TESTING SERVICES %2208 N
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KOS A
TEL. 0-2717-3000-27 FAX.0-2715-8484 CALIBRATION 0008

Cert.No.: 21CHO589
Page.: tof 3

SIS

{
;
?

]

|~§ Certlficate of Calibration EE
Equipment : Spectrophotometer :

E § Manufacturer : Labtech ?g}
‘Q Model : . Blue Star A ; E
i - Serial No. : 1606UV1507 @
'9;@ ID No.: - 5
i Condition As-Received: Used ltem *E
§ Received Date : ’ 02 November 2021 5

Calibration Date : 03 Nevember 2021
Reference : 2111-00060C-5

SNEZFT
RSN

Submitted by : Thai Environmenial Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

|
2T

Nﬁ’ur
ey

b m———
4o

% j

g Calibration Ptace : Laboratory (Thai Environment Technic Limited) IE

/ Ambient Temperature : (252 -27.6)°C (On-Site) ;&

r: Relative Humidity : (64 -63) % (On-Site) li

9{{ Calibration Procedure : In - house method : S!
5

CP-OCH4 based on ASTM E 275-01

[ —
e

2P

e

L

Calibrated by : Uthen Kankawi

AT AR
- m'_‘e{%f

T Approved by : Wﬂ& '
Approved Signatory

s

(./)Malee Butkruea : :
{ ) Saithip Meangmai y
( ) Warakorn Lerngagtrakul

Issue Date : 9 November 2021

o

3.‘:%._ g
'f;ﬂ?

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

e AN T
rY __‘\éﬂ

{6
; Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
i

A 00342 58



Page: 20f3
Condition of calibration resuit
. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set - 32593 85665 17 July 2022
2. Absorbance Standard set 32595 ' 86622 08 Sep 2022
3. Wavelength Standard set 29829 94776 02 Sep 2023
4, Wavelength Standard set 29829 94777 02 Sep 2023
5. Stray Light Standard set 32629 107773 23 July 2022

- This certificate is valid only to the item calibrated on date and place of calibration.
. This certificate is traceable to the International System of Unit maintained at :

Calibration Results : without adjustment

. —— - e

2, T ST e
O P i S DT M S BT

Cert. No.: 21CHO589:

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

Spectral BandWidth : -2 nm

Scan Speed : Slow

Wavelength Accuracy

Certified Values Uncertainty of Coverage
of Reference Materiai VUE Reading Measurement Factor
~{nm) {nm) - (Znm) k
361.00 360.8 0.16 2.00
47247 ‘ 472.0 0.18 2.00
536.66 537.0 _ 0.16 2.00
684.49 . 683.8 0.17 2.00
879.27 879.4 . 047 2.00

a 1080441
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Cert. No.: 21CHO588

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy '
Wavelength Ceriified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
e (nm} ( Abs ) { Abs) (*Abs) k
12 Zero 0.0000 0.0028 2.00
Y 0.5704 0.5659 0.0028 2.00
4 420.0 .
E’s,; 0.7139 0.7074 0.0028 2.00
a 1.0019 0.9893 0.0028 2.00
A3
5 Zero 0.0000 0.0028 2.00
i .
Jf (0.5204 ) 0.5165 0.0023 2,00
v 546.1
‘h 0.7000 0.6955 0.0028 2.00
o 0.9814 | 0.9760 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5621 0.5569 0.0028 2.00
635.0 '
0.7650 0.7595 0.0028 2.00
1.0738 1.0669 0.0028 2.00
Stray Light
* Straylight at o
Readingat  279.73 nmz 0.11 nm S
279.73 nm 2 0.11 nm
Abs 1.9183
%T 1.19

Remark

- Each individual filter is measured against the empty filier hold.er (blank) used to zero the spectrophotometer

- Cut-off wavelength of stray light reference material (Potassium lodide) = 279.73 nm £ 0.11 nm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 279.73 nm = 0.1% nm
-* : Not NSC-ONSC Accredited

The reported uncertainty of measurement was based on a standard uncerfainty multiplied by a coverage

factor k , providing a leve! of confidence of approximately 95 %.

~000-

YWaly, -

a 1080440
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL, 0-2717-3000-24  FAX. 0-2719-9484

Cert. No.: 21TM1903
Page.: 1 of 3

S AEENE HNE 2aNE

- Certificate of Calibration

Equipment : BOD Incubator

Manufacturer : Siam Intercool

Model : PJEZSOHO000
Serial No. : Co717492
ID No. : LAB BOD 03

2N 23T 2

Submiited by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,

Bangkok 10240

Laboratory {Thai Environmental Technic Limited)

*?/ﬂﬁ\j&?@

oo

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

2 November 2021
3 November 2021
(26 +10)°C
{(50£30)%

Calibrated by : Khit Ruttanaprapachai

Waly, -

Approved Signatory

S e

Approved by :

{ ) Pornthippa Tameyakul
(v } Malee Butkruea
() Suwit imjai

{ssue Date : 9 November 2021

QP m%ﬂfﬂﬂ*\‘%-ﬁf

The Uncertainties are for a confidence probability of approximately 95%,

&
: N}
@\% This centificate may not be reproduced other than in full, sxcept with the prior written ;
: E: %
@g&? 5:,3" approval of the head of Calibration and Testing Equipment Services, PN
R EED s %
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Reference : 2111-00060C-4
Procedure Used :- )

Equipment ; BOD Incubator Cert. No.: 21TM1903
i, Condition As-Received :  Used ltem _ Page.: 2 0of 3

e

ety

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

"% method with Data Acquisition which connected with Thermocouple Type T, %
fie . i
ES\E The temperature scale used was based on ITS-90. : _ i

]G‘ Condition of this resuit of calibration

1 Reference standard instrument:- ?f
Instrument Model Serial No, Cert. No. Due Date i

% 1) Data Acquisition ' 34970A MY44060450 21.M4/1 06 Mar 2022 7.
f,_._ 2. This certificate is valid only to the item calibrated on date and place of calibration. g’

3. This certification is fraceable to the International System of Unit, Fi
00 Result of Calibration :- {(*) Without Adjustment '
i1t Function of UUC* : Temperature Source

<% Fresh air setting : Not Available Environment during calibration
: § Beginning Finished
1. B Temp. (°C ) 24 25
REL.Humid. ( % ) 52 55
4 ° w? AC Supply { Volt ) 221 220
[=] A
Q
H s ihez '
: $ Position : Ref. Std.
¢ iD No.:
| W e T s 1 19-14TC-01
= 2 18-14TC-02
h w - 3 19-14TC-03
Probe Installation Details ; Dimension of Chamber : 4 19-14TC-04
a= 10 om b = 050 m 5 19-14TC-05
c= 10  om H= 12 m 7 19-14TC-07
9 (ref.} 19-14TC-09 i
" '

a 1080443



i7 Equipment ;

7% Reference :

8

5> Result of Calibration :-

2

Condition As-Received :

ERMPY S e, T ‘,ifi»\;:y

T o IS R, T
P AR g U—(P?é:‘-«_.r:;l'

BOD Incubator
Used ltem
2111-00060C-4

(*) Without Adjustment

Cert. No.: 21TM1803

Page.: 30of 3

ii Funetion of UUC* : Temperature Source
’” Fresh air setting : Not Available

b

% Calibration uuc* QucH Temperature Temperature Overali Uncertainty Coverage
|  Point Setting | Reading stability uniformity Variation Factor
£ (c) | (c) | () (£°C) (°C) (¢) | (zc)| &
200 200 | 200 0.084 026 036 | 063 2

gf Calibration Measured Temperature ( °C )

;, ; Point Position

1; (°C) 1 2 3 4 5 6 7 8 9 (ref)
*Ti 20.0 20.071 19,877 19.969 19.955 20.008 20,008 20.107 19.981 19.883
% Average* : The average of 30 values in each position,

;f Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

s

uuc* :
Note :

,ii_ Temperature uniformity : The maximum difference o
temperature at the reference location which are obse

% Overall Variation : The Difference of th
Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard U
5 factor &, providing a tevel of confidence of approximately 95 %,

~000-

f measured temperatures at any sansors and the measured
rved at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

& maximum and minimum measured temperatures throughout cbservation.

neertainty multiplied by a coverage

a 1080442






WQO-01415346/2021

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
Customer : 13t mafindunadesing Date Tested: October 7, 2021
1@ Recommendation Recertification
Address : /6 408513 s 145 Period ) Months
HYNAZWIUYL LUOASHIUEN Recertification Due: April 7, 2022
DIWNNUHIUAT 10240 Date Last Certified: April 19, 2021
User Name: Khun Nattapong Visit Number: 20f2
Phone: 02-3737799 PerkinElmer Phone: 02-719-8420 ext 203
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/ICOMPONENT
NOT {INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 078N1310024C
810

TESTED EQUIPMENT

CALIBRATION NUMBER

EXPIRATION

iPV Methods
TEST STANDARD USED PART NUMBER EXFPIRATION DATE
Mixed standard /10 N0O69-1579 August 30, 2022
Mixed standard 1/100 N230-0221 August 30, 2022
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3
Page 10of4

PerkinEler Lid. 290 Soi 17, Rama 2 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



' >» WO-01415346/2021

Perkini:iryas

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : October 7, 2021
1. MECHANICAL CHECKS
A Inspect and clean all fans and filters. K
B. Inspect and replace as necessary, all torch components including the RF cail, K

S

C. Inspect all tubing for sign of clacking or leaking,

D. Adjust water and gas pressure regulator settings, K

=

E. Inspect and leak check pnsumatics drawers.

-

HEBBEEEH

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

-

A. Inspect and clean all optical components,

B. As reqiured, check and replace all purgebfilters.

2][8][8]
S

-

C. Recheck optical alignment.
3, COOLING SYSTEM CHECKS

A. Perform praventive maintenance on chiller. ' K

28]

B. Flush out the chiller every six months. K

4, PERFORMANCE CHECKS

A. Torch View Alignment.

2=
A

B. Wavelength Calibration.

Page 2 of 4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



ot T
Por the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

WO-01415346/2021

OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 7, 2021
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00704

Ni 231.604 nm =0.011 0.00802

NI 341.476 nm = 0.015 0.01198
Spectral Resolution : VIS Ba 455.403 nm = 0.020 0.01545
Precision

Zn 206.200 nm %RSD <10 0.44

Mg 280.271 nm %RED <10 0.43

Mg 285.213 nm %RSD <10 0.77

Ba 455.403 nm %RSD <10 0.88
Detection Limits : Axiat As 193.696 nm 3{SD) ppb 3.63

Se 196.026 nm 3(SD) ppb 6.67

Tl 190.801 nm 3(8D} ppb 5,72

Pb 220.353 nm 3(SD} ppb 1.95
Detection Limits : Radial As 193.696 nm 3(SD) ppb 570

Zn 213,857 nm 3{SD) ppb 0.10

Mn 257.610 nm 3(SD) ppb 0.04

La 379.478 nm 3(SD) ppb 0.43

Ba 455403 nm 3(SD) ppb 0.08

Ba 493.408 nm 3(SD) ppb 0.93
BEC : Axial (IB X 1000)(1S-IB}  Mn 257,610 nm <30 ppb 17.60
BEC : Radial (1B X 1000¥(3-8) Mn 257.610 nm < 30 ppb 12.31

Page 3 of 4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



' ). WO-01415346/2021

Perkinizirnes

Far the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 7, 2021

Remarks :
Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does not meet

the PerkinElmer Specifications listed on this certificate.

This ceriificate does not medify PerkinElmer's standard terms and condition of sale,

including warranty terms.
Service Department-PerkinElmer Ltd.

s, DWHD S LMY

( V@mn Promiumda )

Service Engineer

Page 4 of 4

PerkinEler Ltd. 290 Soi 17, Rama ® Read, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Spectra
Method: Resoluiion Sample ID: Res (N069-1579/10)
Result: PM70CT21

As 193.696-Res Rep: 3 ‘ Ni 231.604-Res Rep: 3

30k i ‘ 170k !

ol — N ﬁ__Jrz_ __L*_._I,_h“_#_ ..... ‘ 0] et s I ---------
i 1
193.696 ‘ 231.604
intensity: 23766.2 ‘ Intensity: 139115.0
Conc: Conc:
0 O
Ni 341.476-Res Rep: 3/Ba 455.403-Res Rep: 3
180K ‘ 3M
| Ii
B
,,,,, AR W
|
| 1L
0] | t] |
| |
341.475 455.463
Intensity: 99333.5 I Intensity: 2060983.9
Conc: Cone:
3 !4

7/10/2564 11:42:11 Page 1 WinLab



Method: Untitled Page 1 Date: 7/10/2564 11:09:09

Align View XY Axial for analyte Mn 257.610

X-position Y¥-poszition Intensity
-2.0 15.0 1302.6
-1.6 15.0 1576.9

Align View XY Axial for analyte Mn 257.5610

X-position Y-position Intensity
-2.0 15.0 1523280.4
-1.6 15.0 2430768.4
-1.2 15.0 3009994.2
-0.8 15.0 3357416.0
-0.4 15.0 3569970.0

0.0 i5.0 3407180.6
0.4 15.0 3169531.¢6
0.8 15.0 2674659 .4
1.2 15.0 2196131.0
1.4 15.0 1635850.4
2.0 15.0 121421%.2
-0.4 10.0 80257.0
-0.4 19.5 125463.5
-0.4 11.0 228816 .5
-0.4 11.5 461019.3
~0.4 12.0 164727 .7
~0.4 12.5 1237439.7
-0.4 13.0 1825726.0
-0.4 12.5 2500207.0
-0.4 14.0 3054363.9
-0.4 14.5 3285272.3
-0.4 15.0 3549144.3
-4 15.5 3351114.7
-0.4 16.0 3230125.4
-4 16.5 2h29145.4
-0.4 17.0 2053055.9
-0.4 17.5 1609783.2
-0.4 18.0 1151481.1
-0.4 18.5 816749, 2
-0.4 19.0 461416 .8
-0.4 19.5 256987.9
-0.4 20.0 140874.2
-1.2 15.0 3220038.5
-0.8 15.0 3349043.1
~0.4 15.0 3671886.4
0.0 15.0 3395450.4
0.4 15.0 3244414.9
~0.4 13.0 2027963.3
-0.4 13.% 2621926.3
-0.4 14.0 3089494.0
-0.4 14.5 33%8788.3
-0.4 1.0 3552190.1
-0.4 15.5 3459175.2
-0.4 16.0 3229606.9
~-0.4 16.5 2781988.5
-0.4 17.0 2138271.9

7/10/2564 11:04:49 aligned for analyte Mn 257.810
¥ viewing position set to -0.4 mm having Peak intensity 3552190.1 for Axial viewing
¥ viewing positicn set teo 15.0 mm having Peak intensity 3552190.1 for Axial viewing

Align View X Radial for analyte Mn 257.810

X-position Y-position Intensity
-7.0 1.0 5885.9
-6.5 15.0 7674 .4
-6.0 15.0 11891.2
-5.5 15.0 22106.6
-5.0 15.0 37185.2
-4.5 15.0 59725.6
-4.0 15.0 117127.8
-3.5 15.0 189016.9
-3.0 15.0 234003.86
-2.5 15.0 298187.0
~2.0 15.0 384364.1
~1.5 15.0 586443.4



Method: Untitled Page 2 Date: 7/10/2564 11:09:09

-1.0 15.0 752806 .4
-0.5 15.0 860116.8
0.0 15.0 881149.1
0.5 15.0 §21€02.8
1.0 15.0 680136.8
1.5 15.0 541271.5
2.0 15.0 388823.1
2.5 15.0 255309.0
3.0 15.0 196571.9
3.5 15.0 164219.3
4.0 15.0 108858.8
4.5 15.0 71537.3
5.0 15.0 41415.4
5.5 15.0 25324.7
6.0 15.0 14297 .4
6.5 15.0 10336.9
7.0 15.0 B636.9

7/10/2564 11:08:32 aligned for analyte Mn 257.610
¥ viewing position set teo 0.0 mn having Peak intensity 881314%.1 £for Radial viewing
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Method: DLRL—Cal

Page 1

Date: 7/10/2564 11:47:37

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:
Dilution:

Wash Time:

TET

Autosampler Location:
Date Collected: 7/10/2564 11:17:29%
Data Type: Reprocessed on 7/10/2564 11:47:30

Initial Sample Vol:
Sample Brep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
211 164.0 kPa 0.50 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RED Conc. Units
As 193.696 10.1 [0.00) mg/L
Zn 213,837 1067.4 {0.00] mg/L
Mn 257.610 3294.7 [0.06] mg/L
La 379.478 519.9 {0.00] mg/L
Ba 455.403 9700.4 [0.00] mg/L
Ba 493.408 5315.1 [0.00] mg/L
Sequence No,: 2 Autosampler Lecation:
Sample ID: Calib Std 1 Date Collected: 7/10/2564 11:29:12
Analyst: Data Type: Reprocessed on 7/10/2564 11:47:30
Logged In Analyst {[Origimnal) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vel:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 161.0 kPa 0.50 L/min
Mean Data: Calib Std 1
Mean Corrected Calibk
Analyte Intensity Std.bev. RSD Conc. Units
As 193.696 11135.7 {5.0] mg/L
Zn 213.857 109459.5 [1.0] mg/L
Mn 257.610 1234746.7 (1.0 mg/L
La 279.478 297011.6 [1.0] mg/L
Ba 455.403 758853.5 (0.17 mg/L
Ba 453,408 584%82.1 [0.1]1 mg/L
Calibration Summary
Analyte Stds. Equatien Intercept Slope Curvature Corr. Coef Reslope
Az 1853.696 1 Lin, Calc Int 0.0 2227 0.00000 1.000000
Zn 213.857 1 Lin, Cale Int 0.0 108500 0.00000 1.000000
Mn 257,610 1 Lin, Calc Int 0.0 1235000 0.00000 1.000000
La 372.478 1 Lin, Calc Int g.0 297000 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 7589000 0.00000 1.000000
Ba 452,408 1 Lin, Calc Int ¢.0 5850000 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL-RL (2% HNO3) Date Collected: 7/10/2564 11:20:57
Analyst: Data Type: Reprocessed on 7/10/2564 11:47:30
Logged In Analyst (Original} : TET
Initial Sample Wt: Initial Sample Vol:
Pilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL-RL (2% HNO3)
Analyte Back Pressure Flow



Method: DLRL-Cal Page 2 Date: 7/10/25%564 11:47:37
All 165.0 kPa 0.50 L/min

Mean Data: (2% HNO3)

Mean Corrected Calib, Sample

Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.658 -6.2 -0.0 mg/L 0.00 ~-8.3 ug/L 5.70 68.48%
Zn 213.857 ~-301.5 -0.0 mg/L 0.00 ~8.3 pg/L .10 1.21%
tn 2537.610 -132.3 -0.0 mg/L e.00 -0.3 ng/L 0.01 1.71%
La 379.478 -17.3 -0.0 mg/L 0.00 ~0.2 ng/L 0.43 245.81%
Ba 455.403 ~-4433.2 -0.0 mg/L 0.00 -1.8 ng/L 0.06 3.48%
Ba 493.408 2081.1 0.0 mg/L 0.00 1.1 pg/L 0.%3 B6.76%



Method: MnBEC

Page 1

Date: 7/10/2564 11:48:12

Sedquence No.: 1 Autosampler Location:
Sample ID: IB (2% HNO3) Date Collected: 7/10/2564 11:11:54
Analyst: Data Type: Reprocessed on 7/10/2564 11:48:07
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vel:
Wash Time:
Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 158.0 kPa 0.50 L/min
Mean Data: IB (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units std.Dev. RSD
Mn 257 XN 174489.9
Mn 257 RN 70787.7
Sequence No.: 2 Autosampler Leocation:
Sample ID: IS5 (NQ69-1573/10 Date Collected: 7/10/2564 11:32:30
Analyst: Data Type: Reprocessed on 7/10/2564 11:48:07
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 165.0 kPa 0.50 L/min
Mean Data: IS (N0g9-15739/10
Mean Corrected Calib. Sample
Analyte Intensity Cong. Units Std.Dev, Cone. Units Std.Dev. RSD
Mn 257 XN 10089838.6
Mn 257 RN 1709669.3




Method: Precision Page 1

Date:

7/10/2564 11:48:43

Sequence No.: 1 Autosampler Location:

Sample ID: RSD STD (ND69-1579/10)

Logged In Analyst (Original)} : TET
Initial Sample Wt:

Wash Time:

Date Collected: 7/10/2564 11:34:35
Analyst: Pata Type: Reprocessed on 7/10/2564 11:48:37

Initial Sample Vol:
Dilution: Sample Prep Vol:

Nebulizer Parameters: RSD STD (N069-1579/10)
Anzlyte Back Pressure Plow
A1l 146.0 kPa 0.50 L/min

Mean Data: RSD STD (N069-1573%/10)

Meaan Corrected Calib.
Analyte Intensity Conc. Units 8td.Dev.
Zn 206,200 348943.5
Mg 280.271 2515659.5
Mg 285.213 145715.5

Ba 455.403 5345200.0

Sample
Cong., Units

Std.Dev.

1551.01
10806.97
6853.41
46807.00

oo o0

RED
.44%
.43%
s
.88%
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PerkinElmer Pure

Atomic Spectroscopy Standard CERTIFIER

Certificate of Analysis

PerkinElmer Number: NQ8g1579
Description: Multi-Element Standard

Matrix: 2% HNOs

{.ot Number: 21 68MIX Certification Date: FEB — — 2021
Expiration Date: AUG 3 0 2322

* Instrumental Analysis using OPTIMA 7300 BV ICP Spectrometer:

Analyte  lLabeled Measured SRM Analyte Labeled Measured SRW
As 50.0 ug/mL  48.% pgiml 3102a* Ni 10.0 pafml. 10.0 pgfml 3136*
K 50.0 ugfmt 49.8 yg/ml 3141a* Sr 1G.0 pgfml 10.0 po/mL 3153a"
La 10.0pg/mL 101 pgiml 31278 Zn 10.0 pgimL 40.0 pgfmlL. 3168a"
Li 0.0 pgfml. 9.97 pa/ml 3129a7 Ba 1.00 pgimbL 0.985 pgAank 31d4a*
han 0.0 ug/iml  10.0 pofml 332 Mg 1.00 pg/ml 1.04 ugfmlL 3131a*

* . indicates NIST SRM 1 - Indicates CRIM {when NIST SRM is not available)
Reference Multi: Lot 2-183M., 3-56R4), 2-84MJ

Refer o side 2 for details of certification.

Belances are calibrated with weight sets traceable 10 NIST.
We guarantee thal our PerkinElmer Pure Afofric Spectroscopy Standards are stable ard accurate to 30.5% of cerfified
concentration until the expiration date, provided the standards are kept tighily capped and stored under normal laboralory
gondijons. This value s the sum of cutriutative erfors associated with the analytical delerminations, pipeliing, and diiting to final
volume. For these solufions we use high purity acids, ASTI Type 1 water {18 megohm double deionized). and leached, triple-ring
ed bothids, All glassware Ussd is class A.

} Certifying Officer: 7 * &ﬂr‘i@l{/’}







AATISTR Eiafiaa»."g;ox 0037
THAILAND INSTITUTE QF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0237 MTC No. EEL. BP, 47/01685 i

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansunz, Bangkok, 10240, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

: Soi i€, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Enstrement Calibrated : Ambient Environment

Description : Sound Catibrator Temperature ((231£3)°C
Manufacturer : Terumars Relative Humidity : (50 % 15} %

Model : TM-100 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401 A S/N MY 44005560.
3. Pressure Trangmitter Vaisala PTB202AD $/N T0630001.
6. Audio Analyzer Kejthley 2015-P S/N 4106495,
7. Cendenser Microphone Bruel&Kjaer 4180 S/N 2889871,

Calibration Procedure: CP-102-04 based on IEC 60542-2003. The sound pressure level of instrument was
measured by standard microphone using an insest voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL}, which are traceable to the International System of Units through the National Instituie of
Metrolegy (Thailand).
The informatien on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Dhate of Receipt D13 Jan. 2022
Drate of Calibration : 26 Jan. 2022 1/ fﬂ/

The resuits retate only to the tems tested/calibrated or value assiensd.
Advertising the Repory/Certificate and publicity of the results except in full are probilited uniess weitlen permission is obuaines from the governor of TISTR,

FMLBLLAMTC. 002 Rev.d

Head Oifice Office/Laboratory Office

35 ru 3 Tarnbon shlone Ha, Amphoe Khlomg Luare.  Sai 1€, Bangpoo mdustriai Estate, Sukbymwvii Road, 196 Phahoryothin Road, Chatuchak Bangikok 10905,
Changwat Pathurethani 12120, Thailand Amphoe Fugne, Changwal Sarmutpralan 10280, Thallend Thailand

Tel. (66} 0 2577 9000 Tel 14567 0 23253 1672-80 ext. 115, 116 Tel, 16610 2579 1121-30 &, 5219, 5225, 53217
Fax, (66} 0 2577 9007 Fax, (60} 0 2323 9165 Far i66) 0 2579 §5%2

Earail - rumpaigtistr.or sh Welisite e fistr ongn C-mgil - mtoetistr or th E-rnail @ sumaleagtistr.onib






RNEC-TISETIS 1702

o .,
FITISTR CALIBRATION 0037

THATLAND INSTITUTE OF SCIENTIFIC AMD TECHNGLOGICAL RESEARCH (TISTR)

Reqguest No. 21-65/0237

MTC No. EEL. BP. 47/0165
The reported expanded uncertainty is based upon a standard uncertainty muitiplied by a coverage

factor k = 2, providing a ievel of confidence of approximately 95%.

Nominal Qutput of Unit Under Test = 94 dB re 200Pa at 1000 Hz
Acoustic Gutput in dB re 20iPa , Corrected to Reference Conditions ; 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value; Uncertainty Telerance limit
Type Level (dB) {dB) {dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.50 0.50 +0.10 40,75 dB
2. Freguency
Standard Microphone Measured Frequency Deviated valuei Uncertainty Tolerance limit
Type {Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 985.4 -10.6 +15 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance Hmit
Type (%) (%) 1EC60942:2003 Class 2
1/2 inch Bruel&XKjaer 4180 245 +0.60 +4.0%

Neote : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration ;26 Jan. 2022

2#3“/

The rzsults relate oniy o the iterns rested/ralibrated or value assignad.
Advertising the Report/Alerificate and publicity of the resulis except in full are prohibited unless written permission is obtained frorm the sovernar of TISTR.

FM.BLMTC.002 Rev.d
Head Office

Office/Laboratory Office
35 ku 3 Tambon Khione Ha, Amphos Khlong Lusng. Soi 1C, Bangpao industrial Estate, Sukhurmwit Road. 196 Phahonyothin Road, Chatuchak, Banekok 10900,
Changwat Pathumithani 12129, Thailand Armphoe Muang, Changwat Samuiprakan 10280, Thalland  Thaitang

Tel. (863 0 2577 9000
Fa {6630 2577 900%
E-rmnail : rumpasiglistr.onih Websiteenwe fistr.onth

Tel. (66} € 2323 1672-80 s, 115, 116
Fax. (66} & 2523 9165
E-rmsgil » rovtegtistr.orn th

Tel. {66} 0 2579 1121-30 ext. 5218, 5225 5217
Fax {66} G 2572 8542
E.rmail : sumalze@tistronth






IITISTR

WEC-TISI-TIS 17025
CALIBRATION 0027

Request Neo.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0237

MTC No. EEL. BP.  47/0165

Neminal Qutput of Unit Under Test =114 dB re 20{Fa at 1660 Hz

1. Sound Pressure Level

Acoustie Qutput in 4B re 201Pa , Corrected to Reference Conditions : 161.328 kPa, 23.0 °C and 50 %RH

Date of Calibration
Date of Issue

26 Jan. 2022
27 Jan. 2022

Standard Microphone Measured Sound Pressure | Deviated value | Uncerfainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruei&Kjaer 4180 114.28 0.28 +¢.10 +0.75 dB
2. Freguency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limil
Type (Hz) (Hz) {Hz) IEC605942:2003 Class 2
1/2 inch Brueld:Kjaer 4180 984.9 -15.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance Iimit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 +0.60 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included,
=,
Calibrated by : Approved by eﬁ%f’ -
RS- 2 i o
{Mr.Weerachai Deechaiyae) S aypa)

Electrical agzﬁﬁ%ggﬂ ndards Laboratory

Industrial Metrology and Testing Service Centre
Ref : 20112653011300154001

End of Certificate

3/3

;

i
—_

The results relate only to the tems tested/cslirated ar value zssigned,

| Advertising the Reporv/Cenificate and publicity of the results sxcent In full are prohibites urless writien perrmission i ohtsingd from tha governea of TISTR,

Head Oifice

33 M 3 Tambon Khlone Ha, Arophiog Khitang Luang,

Changwat Pathurnthani 12120, Thaitand
Tel (6810 2577 9000
Fax, (6610 2577 9009

E-rmail ; umpai@tistr.orth Websienwae hist o th

Office/Laboratary

Fax, (66} 2327 2165
E-rail : mbcEtistr.onth

Soi 1, Bangpoo industrial Estete. Sukhumvit Foad,
Amphoe Muang, Changwal Sarmulprakan 10280, Thatland
Teh, (667 0 2323 1672-B0 exi. 115, 116

Qffice

FMBLAMTC.002Z Rev.d

196 Phahenyathin Road, Cnatuichak, Banghkek 102900,
Thaiiand
Tel. (6670 2579 112130 ex. 521%. 5225, 5277

Fax, 1661 0 2576 8592
E-miail : surnakse@tistronsh
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
VIEN matadanngeuing swna

Equipment Type : Sound Level Meter Calibration Date 24-Mar-2022
Calibrator : TENMARS Sound Caiibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard + 1EC 60942 Temperature (23+3)°C 25
Accuracy : 94,0 40.3 dB and 114.0+0.5 ¢B Relative Humidity(50£15%) . 500 % RH
Frequency :at 1,000 Hz %1% Daued Date of Calibrate 30-Apr-2022
Calibrator Serial NO. : 181203570
. Instrument Calibrated Reference Before Adjust After Adjus] Deviation Resuli
fem = v e
Brand | Model | Serinl NO.| Acoustic dB a¥ail |a¥ofi 2] a¥efis| 1adu =dB + dB Calibrate
94.0 §3.9 839 938 93.9
51 ACO 8238 152077 . 84.0 0.1 PASS
114.0 1140 [ #1140 | 1140 | 114.0
4.0 94.0 94.0 94.0 94.0
52 ACD 6226 150142 : 94.0 0.0 PASS
114.0 1140 | 1140 ¢ 1140 | 1140
94.0 o4 | 941 | 941 | 941
53 ACO 6236 160095 - 84.0 0.1 PASS
114.0 114.0 | 114.06 | 1140 | 1140
94.0 93.9 93.8 93.9 93.9
54 ACQ 6226 160096 94.0 0.1 PASS
114.0 113.8 113.8 | 1139 | 1139
04.0 938 | 938 ;| 938 | 938
55 ACO 6236 160007 - 4.0 0.2 PASS
114.0 37 | 1M3T7 | 137 ¢ 1137
94.0 94.2 94.2 94.2 84.2
56 ACO 8226 160098 . 24.0 0.2 PASS
114.0 1143 | 1143 1 1143 | 1143
94.0 843 94.3 94.3 94.3
57 ACO 6226 160089 . 94.0 0.3 PASS
114.0 142 ¢ 1142 | 1142 | 1142
4.0 938 83.9 93.9 93.9
55 ACO 6226 160143 84.0 0.1 PASS
114.0 1438 | 1138 | 1138 | 1138
94,2 942 94.2 4.2
sa | ACO | 6226 | 160203 4.0 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 194.2
93.9 93.9 93.8 93.8
80 | Aco | e226 | 160204 910 94.0 0.1 PASS
114.0 1139 | 1138 | 1439 | 1139
94.0 934 93.9 839 93.9
61 ACD 6226 160205 . 84.0 041 PASS
114.0 113.9 | 1438 | 113.2 | 1139
94.0 94.0 94.0 94.0 84.0
62 ACO 6226 160211 - 4.0 0.0 PASS
114.0 140 | 114.0 | 114.0 | 1140
Calibration By e =

Approve

by

T oche B

4

Thai Environmental Technic Limiked

 Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@teti995.com » www.tet1995,com

/6 Soi Ramikhambaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10242 Thailand







O TET

Personal Pump Calibration Report

Thai Environmental Technic Limited
USHN matindaaaenIng d1na

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range . 0.02-7.00 l/min Temperature (23 # 3) °C 25°C
Calibration Range : 0.02-4.00 l/min Relative Humidity (50+15%) 55%
Calibration Type . Drycal
Calibration S/N . 4491
ltem Personal Flowrate | ofii1 | abiz | abils Average | Uncertainty
SN {i/min) :
1. 201405050192 0.08 0.0596 0.0597 0.0597 0.0597 +0.0001
2, 20140504112 0.06 0.0596 0.0598 0.0598 0.0598 +0.0001

Calibration Date

Calibration By

Remark :

11 [/ 02 | 65

slsienn

Uncertainty Type A

sb
X

G = SD
Jn

Standard deviation

Mean

1410
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Personal Pump Calibration Report

Thai Environmental Technic Limited
V3PN madadaaasning 910

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Rangs . 0.02-7.00 /min Temperature (23 £ 3) °C 25°C
Calibration Range : 0.02-4.00 I/min Relative Humidity (50+15%) 55%
Calibration Type . Drycal
Calibration S/N : 4491
Personal Flow rate =z & & 4
Item ATIN 1 AN 2 AN 3 Average Uncertainty
S/N {i/min}
1. 20140705058 0.06 0.0594 0.0596 0.0588 0.0596 +0.0002
b 20140705060 0.06 0.0597 0.0598 0.0598 0.0598 +0.0007
Calibration Date___ 25 [ 02 [ 65
Calibration By 2 572000
Remark : Uncertainty TypeA = O = 8D
Vn
sD = Standard deviation
X = Mean

210
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Thai Environmental Technic Limited
UVIYN NANadIIndeN Ing 91NH

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Baromelric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 l/min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 |/min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration S/N : 4491
Personal Flow rate &4 Lz L
ltem AN 1 AN 2 AN 3 Average Uncertainty
SN {/min)

1. 20140705049 0.06 0.0591 0.0591 0.0598 0.0587 +0.0004

2. 20151003024 0.08 0.0591 0.0593 0.0595 0.0523 +0.0002
CalibrationDate_ 25 [ 02 | &5
Calibration By 2{57349':‘
Remark : Uncertainty TypeA = O = SD

sD
X

r

Standard deviation

Mean

310
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Thai Environmental Technic Limited
VIEN matiadauindonlng 916

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure {mmHg) 758 mmHg
Equipment Range : 0.02-7.00 ¥min Temperature (23 + 3) °C 25°C
Calibration Range : 0.02-4.00 |/min Relative Humidity (50+15%) 55%
Calibration Type . Drycal
Calibration S/N ;4491
Personal Flow rate ¥4 & a &4
Iterm AN 1 ATIN 2 AN 3 Average Uncertainty
SN {I/min)

1. 20151102080 0.06 0.0583 0.0585 0.0587 0.0585 +0.0002

2. 20140706022 0.06 0.0593 0.0593 0.0595 0.0585 +0.0001
CalibrationDate___ 25 /| 02 | &5
Calibration By J/‘S'Z?vf?ﬁ
Remark : Uncertainty TypeA = O = 8D

SD
X

Jn

Standard deviation

Mean

4110
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Thai Environmental Technic Limited
VSHN matadanadanlng ane

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Eqguipment Rangs . 0.02-7.00 Ifmin Temperature (23 + 3) °C 25°C
Calibration Range : 0.02-4.00 l/min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration S8/N : 4491
Personal Flow rate &4 &4 &
ltem A5a71 1 f391 2 AN 3 Average Uncertalnty
S/IN {l/enin}

1. 20140706027 0.06 0.0595 0.0595 0.0597 0.0595 +0.0001

2. 201407068029 0.06 0.0593 0.0593 0.0595 0.0595 =+0.0001
CalibrationDate__ 25 / 02 [ 65
Calibration By Unanm
Remark : Uncertainty TypeA = O = 8

sSD

x|

Vi

Standard deviation

Mean

5110
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Personal Pump Calibration Report

Thai Environmental Technic Limited
USHN maliadaunaaonlng a1nm

Equipment Type . Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 I/min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 ¥min Refative Humidity {50+15%) 55%
Calibration Type : Drycal
Calibration S/N : 4491
ltem Personal Flow rate ﬂ%ﬁ 1 ﬂé’d'ﬁ 2 ﬂ?ﬂ‘ﬁ 3 Average Uncertainty
SIN {t/min)
1. 20140505074 0.06 0.0582 0,0593 0.0594 0.0593 +0.0001
2. 20140805017 0.06 0.0581 0.0592 0.0591 0.0591 +0.0001

Calibration Date 27 1 04 | 65

Calibration By

Remark : Uncertainty Type A

SD

x|

G = SD

Jn

Standard deviation

]

Mean

610
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Personal Pump Calibration Report

Thai Environmental Technic Limited
YN MmalindaIndsy ng a1ne

Eqguipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 l/min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 l/min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration S/N ;4491
Personal Flow rate &4 ¥ 4 o
ltem A%9n 1 ATIn 2 AN 3 Average Uncertainty
SIN {/min)

1. 20140705056 0.06 0.0591 0.0591 0.0592 00591 +0.0001

2. 20140505019 0.06 0.0594 0.0583 0.0594 0.0594 +0.0001
Calibration Date 27 J 04 | 65
Calibration By SfSran=
Remark : Uncertainty TypeA = O = §

sD
X

J

Standard deviation

Mean

o
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Personal Pump Calibration Report

Thai Environmental Technic Limited
VIEN matindunadeulng 91na

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range . 0.02-7.00 I/min Temperature (23 + 3) °C 25°C
Calibration Range : 0.02-4.00 /min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration 8/N . 4491
Personal Flow rate & 4 &4 &
ltem aTsn 1 AN 2 AdIn 3 Average Unceriainty
S/N {imin)

1. 20140705060 0.0 {.0584 0.0506 0.0598 0.0598 +0.0002

2. 20140706027 0.06 0.0597 0.0596 0.0597 0.0597 10.0001
CalibrationDate 27 /| 04 /| 65
Calibration By 257>
Remark : Uncertainty TypeA = O = 8D

SD
b3

H

1]

Ja

Standard deviation

Mean

810
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Personal Pump Calibration Report

Thai Environmental Technic Limited
VYN MauadIIndoNIng 9106

Equipment Type . Perscnal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.0 /min Temperature (23 + 3) °C 25°C
Calibration Range : 0.02-4.0 I/min Relative Humidity {(50£15%) 55%
Calibration Type : Drycal
Calibration S/N ;4491
Personal Flow rate E 4 X 4 &4
Item AN 1 AN 2 ATIN 3 Average Uncertainty
SIN (min)

1. 20140705060 0.06 0.0592 0.0598 0.0598 0.0598 +0.0003

2. 20151102080 0.06 0.0597 0.0597 0.0597 0.0597 +0.0000
Calibration Date 23 I 05 [ 65
Calibration By ;L[ T
Remark : Uncertainty TypeA = O = 8D

x|

Vi

Standard deviation

Mean

9/10
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Personal Pump Calibration Report

Thai Environmental Technic Limited
UVIPN matadanasy Ing ana

Equipment Type : Personai Pump/Parameter Baromelric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.0 l/min Temperature (23 + 3) °C 25°C
Calibration Range : 0.02-7.0 i/min Relative Humidity (50+15%) 55%
Calibration Type . Drycal
Calibration S/N : 4491
Personal Flow rate & A &4 ¥
ltem aaan i ATImn 2 AN 3 Average Uncertainty
S/N {limin)

1. 20140705060 0.06 0.0592 0.0598 0.0598 0.0598 +0.0003

2. 20151102080 0.06 0.0592 0.0597 0.0592 0.0597 +0.0003
Calibration Date__ 23 /| 05 | 65
Calibration By 2./7"“909
Remark : Uncertainty TypeA = G = 8D

sD
X

Standard deviation

Mean

10410







Agilent Technologies {Thailand) Limited Tel. +662 §37 8363

Wi U CHU LIANG BLDG. 22/F UNIT AD Fax: +562 632 4334
e Agilent Technologies 968 RAMA 4 ROAD, SILOM, BANGRAK Emalt: cee-smi@agilent.com
B Bangkok 10508 Thailand Wehsite:  waww.agilentoem/chem

Custemer Contact:
Thai Environmental Technic Ltd

Head Office [Buslumer Purchase Custenter Number:

1/6 Soi Ramkhamhaeng 145 ' Order Number; 70494476

Khwaeng Saphan Sung Khet Saphan

Sung - "

TAX D : 0125537008571 Service Renuest: Service Reguest Date:

ketsarin.c@tet1995.com

098-2894086
Service Order: Service Confirmation:
6004846306 6903840871

Invaice To:

Thai Environmental Technic Ltd

Head Office

1/6 Soi Ramkhamhaeng 145 Khwaeng

Szphan Sung Khet Saphan Sung

BANGKOK 10240

] . Direct Inquiries to:
Delivery Site: Contact Name: Customer Contact Center
Thai Environmental Technic Ltd - Contact E-maik coc-smt@agilent.com

Head Office

1/6 Soi Ramkhamhaeng 143
Khwaeng Saphan Sung Khet Saphan
Sung

Contact Teleghone: +662 637 6383
Contact Fax: +682 632 4334

Location:
Room
Blds

Lah
Degpt

Learn more shout Agilent's Special Offers, Products, Services ang our
full range of laboretary productivity solutions optimized for your
applications and workflows. Visit us at wwiwapilent com/chiem

Agilent Technologies (Thailand) Limited. Head Office Citibank N.A. Bangkok Branch ORIGINAL
U Chu Liang 8ldyg. 22/F Unit AD 399 interchange 2t Building, Sukhumvit Road, Klongioey Nau
968 Rama 4 Road, Silom, Bangrak, Sub-gistrict, Wattana District, Bangkok 10110 Thailand
Bangkok 10500 Thailand Acc, No: D12-4452.007 ,
Tax 1D : 0105542065218 THB:Krung Thai Bank PEL
Sigm Square Br.416/1-2 Rama | Rd.Pathumwan, BRK 10330
Thailand
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Service Confirmation Number: 8303840871
Service Confirmation Date: 14.10.202%

Service Instrument

Model Model Description Serial Number System Hamdle Parent Asset
Number

SYS-GC. | GC 7880 System

7890

G2397AD | 7830 Micro ECD with EPC 129409 CN16343040 SYS-GC.-7880
534408 Agilent 7890B Series 6C Custom| CN16343040 CN16343040 SYS-GC-7890
64514A  |'7693A Tray, 1560 Vial CN16400014 CNT6343040 SYS-GL-7890
G4513A 7693A Autoinjector CN16350082 CN16343040 SYS-GC-7890

Service ltems:

Itetn | Service/Part # i Description Oty | Entitlement Service Start| Service End
| PM Preventive Maintenance 1.60 | Agreement 27.00.2021 | 28.09.2011
Entitlement -
100 % covered
1050 | 5200-0177 FID Jet, universal fit, 0.018 1.00 | Agreemsnt
inch iD Entitlement -
104 % covered
1040 | 5200-0176 FID Jet, universai fit, 0.011 100 |Agreement
inch ID Entitlement -

100 % covered

1030 | 19231-5068D ignitor Glow Plug Assembly | 1.00 | Agreement

Entitlement -
. 180 % covered
1020 | 5188-6497 QuickPick Splitless 1.00 | Agreement
Inlet/Vent PM Kit Entitlement -
100 % covered
1010 | 5188-6486 QuickPick Split Vent+ Inlet | 1.00 | Agresment
PM Kit Entitlement -
100 % covered

Additiona! Information:

Page 2 of 3



Service Information:

Service Confirmation Number; 6303840871
Service Confirmation Date; 14.10.2021

Problem Deseription:
T-WM-$-PM-GC Valve-5000828845

Service Provided:
PM GGC7890

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

S

Reported Hours: Travel Hours:
4.0 40
Customar Field Service Customar Field Service Date:
Representative Name: Representative Signatsre: 18 Oct 2021
Techanit Metiranun e

Tednan
Customer Name: Customer Signature: Date:

/Y

Additional Comments:

Paga 3 of 3
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Prevehtive Maintenance Checklist - Standard

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuraey of your results. Delivered by highlyrained and certified
service engirieers using genuine Agilent parts and supplies, Agllert Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systerms operating at their peak,
For more information about AgilentTechnologies GG Support please visit ourweb site using the
following URL:

htpl/wenw agiient.com/ertus)

rodiy

sfgas-chromatographiv/gc

Customer Information

« Cusbomers should provide all riecessary operating supplies upon request of the engineer.

e A customer representative should be available to the engineer while performing the pieventive
maintenance proeedares.

¢ Any parfs, not incladed in the Pafts Lists section of this docuraent, are not part of the recommended

. Preventive Mairtenance service, rior are they included in the price of this-sexvice. '

» Ifasystem requires the use of additional or special procedures and/or parts for the instrument:
service, then these must.be ordered separately and charged as a repair; which may ineur additional
cests. '

Service Engineer’s Responsibilities

+ Only complete sections that relate to the system or module being serviced. -

» Complete empty fields with the relevant information.

& Complete the relevant checkboxes in the checklist using 2 X" or tick mark “¥™ in the checkbox.
-+ Complete Not Applicable check boxes fo indicate services not delivered, as needed.

« Complete the PM Service in the order of the tasks listed.

« Complete the Service Review section together with the customer.

-

» Check for any active service riotes for this wniit, If there are any applicable “Safety” or “Modification
Recommended?” Servige notes, plan to implement the changes on this umit before dofng any
qualification service.

o Do not irplemment firmware up dates, unless you get. approval from the customer and are sure that

they are compatible with the inistrament ¢ontrol software.

Page Lof7T
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7890 GG | } e Agilent Technologies
Preveittive Maintenance Checklist - Standard

System Information

Guidance

Q1 Check this box if an iastfiment configuration report is attached instead of compleﬁitg the tabile.

TInstrument system name and ID _ GLAFA e TS

- Instrument gystem site and location ‘;ﬁ

|" Goutor M eovelizoy
CNTE2 50057

3, | - 9.

| 10, | | 10,

Preparation

@ Discuss any specific issues with the customer prioF 1o starting.

& Review the instrumment logbook.

@ Perform geteral Inspection of system for cleaniiness

@3 Check for proper installation of safety-related parts; assepnblies, sensofs etc.

11 Check for required firaware updates and verify with customers if they would like it installed,

O Before starting the following procedures, record the Detector Signal Output(s) in the results table. ¥

e ..'. e - - .’—' _ — —_—
Issued: 10-Dec-2015, Revision; AL 11 Copyright © 2611 Aglient Technpiogies
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7890 GC 1 A Agilent Techuologies
Preventive Maintéhance Checklist ~ Standard :

Clean and inspect GO

0¥ Unplug power cord from the powersource.

[ Open GC covers and vacunm/remove any dust/debris. Pay particular attention to cooling fans.

" Inspect internal connectors for proper contact and placement.

0¥’ Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

¥ Verify oven motor spins freely and turns on with the oven door closed; off Wwheiv the door is opened.
& Verify 6peration of all other fans -the inlet and EPC coaling fans.

? Verily oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replas

03" For the inlets installed, perform inlet maintenance as defined in the 7800 manual ~ “Maintaining
Your GC” - for the inlet(s) installed:

E{Re]ﬂace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (351,
Muiti-Mode Inlet (MMIY, Programined Temperature Vaporizer (PTV), Volatiles Intexface (VD.

" i the inlet system is used in Split Mode with viscous sarples; inspect and clean the split vent fube.

. on the infet and flush or replace the tobing between the inlet and the split vent trap.
/' If the GC includes » Flame lonization Detector (FID), replace the jot. 1f thié ignitor shows any buildup

of sample or corrosion; replace the ignitor. Examine the FID collector and castle assemblies for
contamination ~ clean as necessary. -

M

Zero Sensors and Leak test

¥ Zero all pressure sensors per the procedure in the 7890 “Advariced User Guide”.

2 Perform inlet pressure decsy test{s) as detined in the 7890 “Troubleshooting Manuai”.
Hthe PM is done in préparation foran Operational Qualification, then the pressure decay test
defimed within that protocol ¢an be used for the PAML

4 . Record if test passed or failed in the results table.

a Section NOT applicable

[ Check all cabling and configuration settirigs between GG, tray, and injectors.
B” Vacuum or removed any dust, especially around fans.

i 4 Check operation of all faiis, -

B/ Cheek syringe for smooth plunger operation.

ﬁ/ Check for syooth operation of the needle supporf~ clean if necessary’

& Check for correet operation of syringe volume settings.

-

Issued: 10-Dec-20315, Revision: A.0L.11 Copyright © 2611 Agilert Teclinologies /
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[ 7890 o ' } gy Agilent Technologies
| Preventive Maintenanee Checklist - Standard :

Restore Inistrument

ﬂl/ Restore the normal operating conditions or customer method using the Keyboard or Data System.
@ Purge the system with carrier flow for 15 minutes _
?’ Bake out the system, then restore the norimal operating conditions
52/ After equilibration, check and record the post PM detector sighal output values.
Resulis should be similar or lower than the detector cutputs recorded prior to PM.
Q/Perﬁ)rm gchemical checkout. If this is a routine PM, injéct the cuistomer’s sample using the ALS if
applicable. This will set as a final eheckout, of both the ALS and the GC.

&uidance

If e PM 'Serv:i;e is performed prior to a qualification service, then use the qualification procedure as a
guide for final instrument set up and checkout.

' ( Issued: 10-Dec-2015, Revision: A.01.11 Copyright® 2031 Agilent Technologies }—/
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7890 GC 1 - :z.: - Agilent Technologies
Preventive Mainteiance Checklist - Standard

Service Review

,Ei/ Attaeh a\raziable reports/printouts of all tests to this documentation.

Record the PM service activity in the custoiner's instrument recordsflogbook
D/ Update/reset instrumient mainterianice counters as appropriate

/" Affix the PM sticker to the system or instrunient logbook based on the customer's request:
O Complete the Service Review Coinménts section. below if there are additional comments
. Review the service and any test results with the customes.

3 If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Commenis box below or if necessary, in the custoriier’s IQ records.

7890 GC Test Results Table
} Front detector guiput — ] 2 1t v{
| Back detector output ‘, . 26
| AUX detector output - : . .
| Front inlet pressure decay test : _ Pass : ?4{@
. Back inlet pressnre decay test : Pass ' 5 E-)ﬁ-‘ﬂ

- Issued: 10-Dec-2015, Revisions A.01.11 Copyright © 2011 Agilent Technologies
; - Page 5 of 7 :




7890.GC
Preventive Mainténance Checklist - Standard

’v'
m&‘ ‘L’t

Agltaut Tethinologies

7890 GG Parts List Table

The follpwing kits are recomrhended for capillary-and purged packed inlets. If this is a gensral PM and.
the custorner has a preféited set of consumables, you may use the customer’'s consumables,

_ S-SL Ga;pﬂlary Ini.et EM _k_lt, Splitless

5188-6407

mown ||

881 Capillary Inlel PM it split

 BL8R-6496

S8, Capiliary Ultra Ineit [nlet Gold Seal with Wagher

51906144

7800A/B

S8L Gaplﬂary Ultra Inert Inlet Spiitless Liner -
Bingle taper with Glass Wool

7800A/B

881, Cap; iy U tra. Iﬁérf--InietLow Pressure Drop Split Lirier -
mth Gass Wool

5190-2993

1 5190-2205

T8O0A/B

PP Indet PM kit

5188-6498

TBO0A/B

Split vent trap PM kif, single cartridge (for MMI, PTV & VD)

| 5136-6495

TE0A/B

MM Cleaning Kit

T8BOA/B

PIV Sepumless Head Rebuild Kit

| aas1060820

- 5182-9747

TBOOA/B

PTV Septotnless Head Teflon Guide

78004/8

| Tgnitox (glow plug) assembly with O-ring

5182-9748

19231-60680

7890A/B

FID Collector Rebuild/Cledning Kit

| G1531-67000

7390A/B

_FID Qollector Replacement Kit

| G1531-67001

78504/B

Standard (01 1-in¢h FID Jet for capillary FiD base

1 G1551-80560.

TRE0A/B

| High Temperature 018-inch FID Jet for capillary FID base

| ciss180820

| TR00A/B

Standard 0 18:inch FID Jet for packed column with packed FII)

18710-20119

- T800A/B

andard: 011 ingh FiD Jet for ca.pﬂlm column with
packedjadapta ale FID base

TBU0A/B

High Temperature 018-inch FID J [ for capillary colunm with
packed/adaptable FID base

| 1824480560

| 1924480620

- T890A/B

_ Issued: T0-Dec-2015, Re\nsmn, ADI. 11
: Page G of 7
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7890 GO ) Agilent Technologies
Preventive Maiiitenance Checklist - Standard

['f there are any specific points you wish to note as part of pexformiing the service or other itemns of
interest for the customer, please write in, this box.

g Needtoknow more9 httz} fwww ggﬁenncbm,- crogsisb/aniversity/
O Need supplies? - voww.agilent.com/chem/supplics

Service Completion

Agilent signature /Y“f"’\"“"% - Customer sigaature l @"D — 4—5’4/‘/

Service request nuraber 500484 bn L Date service completed 78 / a /2 i

‘Dotument part number: ¢3430-90004

&

Tssued. 10-Dec-2015, Revisior: AOLIT  Gopyright © 2011 AgilentTechnologies _
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Agilent Technoiogies {Thailand} Limited
U CHU UIANG BLDG. 22/F UNIT A,

& Agilent Technelogies 968 RAMA 4 RDAD, SILOM, BANGRAK
o Bangkok 10500 Thailand

Customer Contact:

Thai Environmental Technic Ltd
Head Office

1/6 Soi Ramkhamwhaeng 145
Khwaeng Saphan Sung Khet Saphan
Sung

TAX 1D : 0125537008571

ketsarin.c@tet19%5.com
098-2824098

Invaice To:

Thai Environmental Technic Ltd
Head Qffice

1/6 Scoi Ramkhamhaeng 145 Khwaeng
Saphan Sung Khet Saphan Sung
BANGKOK 10240

Delivery Site:

Thai Environmental Technic Ltd
Head Office

1/6 Soi Ramkhamhaeng 145
Khwaeng Saphan Sung Khet Saphan
Sung

Location:
Room
Bldy

Lab
Dept

Agitent Technologies (Thaitend) Limited. Head Office
Ul Chu Liang Bldg. 22/F Unit A.D

968 Rama 4 Road, Silom, Bangrak,

Bangkok 10508 Thailand

Tax ID : 0105542068218

Page 1 of 3

Tel. +662 637 6363
Fax: +562 632 4334
Email: cee-smit@agilent com

Website:  vaww.agilent.com/chem

Customer Purchase
Order Number:

Customer Number:
70494478

Service Request:

Service Request Date:

Service Order:
5004846306

Service Confirmatien:
6903840871

Direct Inguiries to:
Contact Name:
Contact E-mail:
Contact Telephone:
Contact Fax:

Customer Contact Center
cec-smi@agilent.com

+662 637 6363

+662 632 4334

Learn more about Agilent's Special Offers, Products, Services and our

full range of laboratory productivity solutions optimized for your
applications and workflows. Visit us at www.agilentcam/shem

Citibank M.A. Bangkok Branch ORIGINAL
389 irterchangs 21 Building, Sukhumyit Road, Klongtoey Nau
Sub-district, Wattana District, Bangkok 18110 Thatlang

Acc. No: 112-4452-007 ,

THB:Knung Thai Bank PCL

Siam Square Bt,416/1-2 Rama | Rd,,Pathumwan, BKK 10330

Thailand



Service Instrument:

Service Confirmation Numhber; 5903840871
Service Confirmation Date: 14.10.2021

Modzl Madel Pescription Serial Number System Handle Parant Asset
Numbes
SYS-GC- GC 7890 System
7880
(239740 | 7890 Micro ECD with EPC Uz29409 CN16343040 8YS-GC-7800
34408 Agilent 78908 Series GC Custom| CN3I6343040 CN16343040 SYS-GL-7890
G4514A | 7633A Tray, 150 Vial CN16400014 CN16343040 SYS-GLC-7840
G4513A 7683A Autoinjector CN16350082 CN16343040 5YS-GC-78%0
Service ltems:
lem | Service/Part# | Description Oty | Entitlement Service Start] Service End
1000 | PM Praventive Maintenance 1.0¢ | Agreement 27.09.2621 | Z23.08.2020
Entitlement -
100 % covered
1060 | 5200-0%77 FID Jet, universal fit, 0.018 1.00 | Agreement
inch 1D Entitlement -
100 % covered
1046 |5200-0176 FID Jet, universat fit, 0.011 1.00 | Agreement °
inch ID Entitlement -
100 % covered
10306 119231-60680 \gnitor Glow Plug Assemhly | 1.00 | Agreement
Entitiement -
100 % covered
1020 | 5188-6497 QuickPick Splitiess 1.00 | Agreement
Inlat/Vent PM Kit Entitlernent -
104 % covered
1010 |5188-6496 QuickPick Split Vent + Inlet |  1.00 | Agreement
PM Kit Entitlement -
100 % covered
Additional lnfermation:

Page 2 of 3




Service Information:

Service Confirmation Number; 6303840871
Service Confirmation Date; 14.10.2021

Probiem Description:
T-WM-S-PM-GC Valve-5000328845

Service Provided:
PM GC7890

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resotution Code: Scheduled Service

Reported Hours:

Travel Hours:

4D

4.0 a0

Customer Field Service Gustomer Field Service Date:
Represantative Name: Representative Signature: 15 Oct 2021
Techanit Metiranun | . . .

Customer Name: Customer Signature: Date:

/iy

Additional! Comments;

Page 3 0of 3
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7890 GG 1 &% Agilent Technoiogfes

Preventive Maintenance Checklist - Standard

J

Agilent Preventive Mainténance provides factory recommended service for your analytical systems to
assure reliable operation and the accuraey of your results. Delivered by highly-trained and certified

service engineers using genuine Agilerit parts and gupplies, Agilert Preventive Malittenance provides
everything you need to reduce unplantied downtime and keep. your Bystoms operating at their peak.

For more information about Agilent Technologies G€ Support pledse visit owr web site using the
foltowing URL:

httn:Ywww.adiisnteom/e

g/ products/gas-chiromatogranhy/dge

Customer Information |

» QCustomers should provide all necessary ¢persating supplies upon request of the enginger.

« A customer representative should be available to.the engineer while performing the pieventive
mainienance procedures.

o Any parts, not included ifi the Paits Lists section of this document, are not part, of the recomimended
Preventive Maintenance service, riof are they included in the price of this sexvice.

» Ifa system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repafr; which may neur additional
costs. '

Service Engineer’s Responsibilities

«  Only complete sections that relate to the syster or medule being serviced. -

» Complete empty fields with the relevant information.

« Complets the relevant checkboxes in the checklist using a“X” or tick mark “v” in the chieckbox.

& Complete Not Applicable eheck boxes to indicate serviees not delivered, as needed.

e Complete the PM Service in the order of the tasks listed.

« Complete the Servicé Review section together with the customer.

Addltmnal Instruction Notes

e Check for any active service notes. for this unif. I there are any applicable “Safety” or “Modification
Recommended” Service notes, plan to impleraent the changes on this uniy before doing any
qualification service.

« Do not implement firmware tipdates, unless you get approval from the customer and are sure that

-they are compatible with the instéiment control software.

¥

Page 1 of 7
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7890 GC _
Preventive Maintenance Cheeklist - Standard

1 £ Agilent Teshnologies

System Information

Guidanice

Instrument system naine and ID GC 1¢a 0 (b

Instrument system site and location i \. f:»b

L goauet _h o cenbisodo
2 Gason 1B NG00

.9:! ; Y

| 10, | 10.

Preparation

@ Discuss any specific issues with the customer priot to starting

@ Review the instiuthent logbook.

' Save tnstrument control settings before starting the procedure.

l;z/ Perform general inspection of system fo¥ clagnliness

0 Cheek ioF proper installation of safety-related parts, asséinblies, sensors et

Check for regiitred Hrmiware updates and verify with customers if they would like it installed.
Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector-outputs before and after the
service is ol possible:

Q
&

. e 5 B
Issued: 10-Dec-2015, Revision: A:461.11 Co_pyﬁght © 2011 Agilent Technologies Lo
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{ 7890 6o 1
Preventive Mainténance Checklist - Standard

5

i Ryilent Technologies

o,

Clean and inspect GC

5¥ Unplug power cord from the power source.

" Open GO covers and vacunm/remove any dust/debris. Pay particular attention to cooling fans.

@ Inspect internal connectors for proper contact and placeraent,

;I’ Reconnect Power to the GC. Power the GC onand verify the power on self-test passed.

(¥ Verify oven metor spins freely and turhs on with the oven door closed; off when the doot is opened.
& Verify operation of all other fans - the inlef and EPC cooling fans.

[} Verly oven intake/outlet flap asserably is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

3 For the iméts installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining
Your GC" - for the inlet(s) instailed.

E{ﬁeplace the split venttrap cartridge filter on units with these inlets: Split/Splitless Capiliary (381,
Nulti-Mode Inlet (MMI), Piograniied Temperature Vaporizer (BTV), Volatiles Irterface (V).
Q/ If the inlet system is-used in Split Mode with viscous samples, inspect and clean the split vent tube.
. on the inlet and flush or replace the tubing between the inlet and the spiit vent trap.
D'/ If the GC includes 2 Flame Ionization Detector (FIDY, replade the jat. If the ignitor shows any buildup
of saxmple or corrosion; replace the ignitor, Examine the FID collector arid castle assemblies for
contamination ~ clesn 88 Necessary. . '

F]

Zero Sensors and Leak test

C¥" Zero dll pressure sensors per the procedure in the 7890 “Advanced User Guide”.

2" Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting ‘Manual”.

 ¥the PM is dorie in preparation foran Operational Qualification, then the pressure decay test
, defined within that pretocol ean be wsed for the PM.

4 . Record if test passed or failed in the results table.

ALS Maintenance

0 Section NOT applicable

& Gheck all eabling and configuration settings betwsen GC, tray, and injectors.
£ Vacuwm or removed any dust, especially around fans.

E" Check operation: of all fans. . '

. Check syringe for smooth plunger operation.

a/ Check for smooth operation of the needle suppor~ cleam if necessary

& Check for corrett operation of syringe volume settings.

Issued: 10-Der-2015, Revision: A.01.11 Copyright © 2011 Agitert Techinologies b
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" 7890 GC
Preventive Maintenance Checklist ~ Standard

N

Restore Imstrument

JZ{ Restore the norinal operating conditions or customer method using the Keyboard or Data System.
E/ Purge the system with carrier flow for 15 minutes
9" Bake out the system, then restofe the normal operating cand:tmns

@ After equilibration, check and record the post PM detector signal sutput valaes.
Results should be similar or lower than the detector outputs recorded prior to PM.

;%/Berfmfm g chemical checkout. If this is a routine PM, injéctthe customer’s sample using the ALS if
applicable. This will act as & final checkout of both: the ALS dnd the GC.

Guidance .

If thie PM Service is performed prior to a qualification service, then use the qualification protedure as a

guide for final instrinment set up and checkout.

_ e __ . £
[Issued* 16-Dec-2015, Revision: A.01.11 Copyright® 2011 Agilent Technologies J_/
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7890 GC ]
Preventive Maintenance Checklist ~ Standard

Service Review

JZ/ Attaah avallable reporis/printouts of all tests to this documentation.
Record the PM service activity in the cusiomer's instrament recordsfloghook
,Updatc_/r.eset instrument mainternance counters as appropriate
Q/Afﬁx the PM sticker to the system or instrument Jogbook based on the customer's request:
O Complete the Service Review Cotnments section below if there zre additional comments
O Review the service and any test resuits with the customer. '

O If the Instrument firmware was updated, record the details 6f the change in the Service Engineer's
Comments box below of if necessary, in the custorier's IQ réecords.

7890 GC Test Resulis Table

: ;...Fr{mt. detector puipul ' o —~ ’Z Why

! Back detector-output 1 - ’ 2.4

AUX detector outpit | - ' ' ' i

1 Front inlet pressure de«:ay test i ) Pass : ?6‘3

. Back inlet pressure decay test Pags ' Qass

- Issued: 10-Dec-2015, Revision: A.01.11 - Copyright © 2011 Agilent Technologies
: : Page § of 7




7890 GO
Preventive Miintenance Checklist — Standard

. ua ‘r»...

Agitent Technologies

7890 GC Parts List Table

The following kits are recomrhended for capillary and purged packed inlets. If this is a general PM and
the customer has a preférred set of consunablés, you may use the customer’s consamables.

SSL Gapillary Inlet M kit, Splitfess

5188-6497

T8o0AB | ]

| 58k Capillary Inlet PM kit; split

5188-8496

SSL: Capitlary Ultra Tnert Inlet Gold Seal with Washer )

| 5190-614

T890A/B

SSL Gap:llanr Ultrs Inert Infet Splitless Liner -
Single taper with Glass Wool

TSO0A/B

SSL La,?zilawmtr'a TnértInlet Low Pressure D‘fbp‘ Split Liner -
with Glass Wool

5190-2283

| §100-2298

T880A/B

PP Tilet PM kit

| 51886408

TRO0A/B

| 5188-6405

TEO0A/R

Spht vent trap PM ku;, smgle cartridge (for mn, PTV & \’I)
MM Cleaning Kit

| GBBE10-60820

T890A/B

I’T\f Sepwmless Head Rebuﬂd Kit

| 5182-9747

TBO0A/B

PV Septumiess Head Teflon Gmde .

51829748

78004/B

Tgnitor (glow plug) assembly with O-ring

18231-60680

78G0A/B

FID Collector Rebuild/Cleaning Kit

| 81531-67000

7890A/B

FID Collector Replacement Kit

 G1531-67001

7880A/B

Standard .01 I-inch ¥ID Jet for capillary FiD base

1 G 1581-80560

TSOOA/B

' High Temperature 018-inch FID Jet for capillary FID base

! G1531-80620

- 7850A/B

Standaid 018inch FID Jet for packed column with packed FID

1873000119

| 7T890A/B

D1 '-ineh FID Jet far eapﬁlary coluran with
packediadap. ;

THBOA/R

- High ‘I‘e:mperature 018-mch FID J et for capillary columzt witle
packed/adaptable FIDbase

: 1924-4-8{}560

19244-80620

| T800A/B

| Tssued: 10-Dec-2015, Revision: A.01,11
Page 6 of 7
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Agilent Technologies

- 7890 GC 1
Preventive Maiiitenance Checklist - Standayrd

TIf there are any specific points you wish to note as part of performing the service or other iterns of
interest for the customer, please write in this box.

Other Important Customer Web Links

T 7890 GC manual "Mamtammg Your GC“
m_gjzw LA amlem c{; fe / g

Service Completion

Service request number 600054 6ot Daie service completed 78 X q 7/2 ]

Agilent signatitre /Tfo\““?’} E‘ . Custewer signature i @Q) _e.872 A’P/—/

Doeument part number: G3430-00004

i

[I{ssned: 10-Dee-2015, Revision: A.01.11 Gopyright © 2811 | Agllent Technologies J—/
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method'”
2 - 1 Arsenic Digestion, Hydride Generation/Atomic Absorpticn
Spectrometric Method'"
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method""

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
3) Digestion, Inductively Coupled Plasma Method™

4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 lysHC . Liquid-Liquid Extraction, Gas Chromatographic Method"
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method"

7 Cadmium ' 1) Digestion, Direct Air-Acetylene Flame Me‘chod{{LI

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"

3) Digestion, Inductively Coupled Plasma Method™

8 Chemical Oxygen Demand Closed Reflux, Titrimetric Method' "

Chromium - 1) Digestion, Direct Air-Acetylene Flame Method'"

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method""

2) Digestion, Inductively Coupled Plasma Method'"

10 Chiordane Liquid-Liquid Extraction, Gas Chromatographic Method™
11 Color ' ADMI Weighted-Ordinate Spectrophotometric Method[ﬁj.
12 Copper : 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method'

13 Cyanide Distillation, Colorimetric Method[q] :

14 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic Method""
15 | 4,4-DDT { Liquid-Liquid Extraction, Gas Chromatographic Method'
16 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
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17 | Endrin Liquic- quuld Extraction, Gas Chromatographic Method[‘”
18 | Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method!™
19 . | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method™ |
21 | Formaldehyde Distillation, Colorimetric Method®
22| Free Chlorine DPD Ferrous Titrimetric Method™® ‘
23 I-Ieptac-hlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Hexavalent Chromium Filtration, Colorimetric Method™
26 Lead 1} Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Me_thod[‘” _
27 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ ‘
3) Digestion, Inductively Coupled Plasma Method™
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®
29 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
30 | Oil & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
| 2) Soxhlet Extraction Method™
31 | pH Electrometric Method™®
32 | Phenols Distillation, Direct Photometric Method[“]
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
3a | Sulfide 1) ZnS Precipitation, lodometric Method™ -
' 2) ZnS Precipitation, Methylene Blue Method™
35 | Ternperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °C*¥
37 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
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Trivalent Chromium

Zinc
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38 | Total Suspended Solids Dried at 103-105 °C""

Digestion, Inductively Coupled Plasma Method;

Filtration, Colorimetric Method: Calcul.ationm

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Methodlq]
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Acetone

Aldrin
Antimony

Arsenic

Atrazine
Barium

Benzene

Beryllium

Bromodichloromethane

Bromoform

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'™

Liquid-Liquid Extraction, Gas Chromatographic Method"

1) Digestion, Direct Air-Acetylene Flare Method"

2) Digestion, Electrothermal Atomic Absorption
S[f)ectrometric Method™

3} Digestion, inductively Coupled Plasma Method™

Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method'~ '

Liquid-Liquid Extraction, Gas Chromatographic Method™

1) Digestion, Oirect Nitrous Oxide-Acetylene Flame
Method™ |

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ _

3) Digestion, Inductively Coupled Plasma Method™"

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™

Purge and Trap Gas Ch.romatbgraphic/

Mass Spectrometric Method'”

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
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11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”
12 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
: 2) Digestion, Inductively Coupled Plasma Method™
13 | Carbon Disulfide Purge and Trap Gas Chromatographic/
- | Mass Spectrometric Methodm
14 | Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
15 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method"
16 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
17 Chlorodibromomethane .Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodw
18 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
19 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric :'vLe’chcn:I[q1
3) Digestion, Inductively Coupled Plasma Method'"
20 Chromium (II) 1) Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Catculr:ztic:mm1
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric '
Method; Catcutation[aj ' -
3) Digestion, Inductively Coupted Plasma Method;
- Filtration, Colorimetric Method, CaLculationm
21 Chromium (VI) Filtration, Colorimetric Method' _ '
22 Cyanide ' Distillation and Colorimetric Method'
23 DDD Liquid-Liquid Extraction, Gas Chromatographic Methodm
24 | DDE Liquid-Liquid Extraction, Gas Chromatoeraphic Method'
25 bDT Liquid-Liquid Ektractbn, Gas Chromatographic Method™
26 1,2-Dichlorobenzene' Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
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27 1,3-Dichlorcbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
28 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method""
29 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
' Mass Spectrometric Method'"
30 1,2-Dichlorpethane Puree and Trap Gas Chromatographic/
- Mass Spectrometric Method™"
31 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"" _
32 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatograbhic/
| Mass Spectrometric Methodm
33 trans-1,2-Dichloroethylene Purge and Trap Gas Chroma‘cographic/ '
' Mass Spectrometric Method"
34 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
: Mass Spectrometric Method""
35 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
36 1,3-Dichleropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
37. | Dieldrin tiquid-Liquid Extraction, Gas Chromatographic Method""
38 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method™"
39 | Endrin Liquic-Liquid Extraction, Gas Chromatographic Method™
40 Ethylbenzene Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Mé_thodmj,
41 Heptachlor - Liquid-Liquid E><tfaction, Gas Chromatographic Method'™
42 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
43 Hexachlore-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
44 | o-HCH Liquid-Liquid Extraction, Gas Chromatographic Method'”
45 | B-HCH Liquid-Liquid Extraction, Gas Chromatographic Method'
86 | y-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™
47 | n-Hexane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'
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48 Lead 1) Digestion, Electrothermal ;ﬁ\tomic Absorption
' Spectrometric Method™ ,
2) Digestion, Inductively Coupled Plasma Method"
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Method[q_]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm]
_ 3) Digestion, inductively Coupled Plasma Method"
50 | Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method'™
51 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™ _ _
52 Methoxychlor LiquicH. iquid Extraction, Gas Chromatographic Method'
53 | Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm -
54 Naphthalene Purge and Trap Gas Chromatographic/
Mass Spectrometric_MethodM]
55 | Nickel 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"
2) Digestion, Inductively Coupled Plasma Method'™
56 Pentachlorophenol Liquid-Liguid Extraction, Gas Chromatographic Method™ - _
57 pH Electrometric Methodm
58 | Phenol Distillation, Direct Photometric Method'
59 | Polychlarinated Biphenyts Liquid-Liquid Extraction, Gas Chromatographic Method
- PCB 1016
- PCB 1260 :
60 | Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
61 | Silver 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm .
3} Digestion, Inductively Coupled Plasma Method"
62 Styrene Purge and Trap Gas Chromatographic/
o Mass Spectrometric Method"™
Svon]
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63 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
64 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Specfrometric Method™”
65 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method""
66 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™
67 1,1,1-Trichtoroethane Purge and Trap Gas Chromatographic/
, Mass Spectrometric Method'"
63 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
' Mass Spectrometric Method"
69 | Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
70 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
71 | Vanadium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"
3) Digestion, Inductively Coupled Plasma Method'™
72 Vinyl chioride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
73 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”
74 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm]
75 p-Xylene Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Method"
76 | Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”
77 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
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Antimony

Arsenic -
Carbon Monoxide

Chlorine
Copper

Cresol

Dioxins/Furans

Hydrogen Chloride
Hydrogen Flucride

| Hydrogen Suifide

Lead

Mercury

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3} Isokinetic Digestion, Inductively Coupled Plasma
Method™ |

Isokinetic Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method™

1) Bag Sampling, Non-Dispersive Infrared Method™

2) instrument Analyzer Method™

Absorption, lon Chromatographic Me‘f_hodE51

1) Isokinetic Digestion, Atomic Absorption-
Spectrometric Method®

2) Isokinetic Digestion, Electrothermal Atornic
Absorption Spectrometric Me_‘thodls]

3) Isokinetic Digestion, Inductively Céubled Plasma
Method™ _'

Adsorption, Gas Chromatographic Method®™

Isokinetic Sampling, Anatysis by ISOAEC 17025 Accredited

Laboratory or Analysis by Department

of Industrial Works Registered Laboratory®™

(Dioxins/Furans Anatysis Approved)

Absorption, lon Chromatographic Metho'dfsl_

Absorption, lon Chromatographic Method™

Absorption, Titrimetric Method®

1) isokinetic Digestion, Atomic Absorption
Spectrometric Method®™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) isokinetic Digestion, Inductively Coupled Plasma
Method®™ - ‘

lsokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™
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13 Opacity Ringelmann’s Method
14 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method™
2) Instrument Analyzer Method"
15 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method"
2) Instrument Analyzer Method”™
16 Sulfuric Acid Absorption, Bariurn-Thorin Titrimetric Method"
17 Total Suspended Particulate | Isokinetic, Gravimetric Method"
18 Xylene | Adsorption, Gas Chromatographic Method[sv]
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Aldrin

Antimony

Arsenic

6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method™ %"

2) Solid-Phase Extraction, Gas Chromatographic
Metho Jo

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
[1,6,14]

(10,20}

Absorption Spectrometric Method

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method[1'6’15]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method *™ -

4) Digestion, Flame Atomic Absorption

Spectrometric Method **®

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method""

{6,13)

1) Waste Extraction, Digestion, Hydride Generation/

Atomic Abscrption Spectrometric Method "¢

2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™'®
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' fonnsnsngunrigniinshansieaauuaiy
sarnsdouvinaliidms

Sorel

4 Barium...




“@HO- .

L]

=,
Cf&

==b.

d1uany

Ssloy 3
ABNATIEN

Y

Bariurmn

Beryllium

Cadmium

| 1) Waste Extraction, D'igestion, Flame Atomic

Absorption Spectrometric Method ™Y

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™**

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method" ">

4) Digestion, Flame Atomic Absorption
Spectrometric Method ™™

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method®"™

6) Digestion, Inductively Coupled Plasma Method ™™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Methodu’s’m]

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™**

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method >

4) Digestion, Flame Atomic Absorption

Spectrometric Method[6 e

5) Digestion, Graphite Fumace Atomic Absorption

Spectrometric Method""

6) Digestion, Inductively Coupled Plasma Methodgs 3

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Methodil,s.m]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorptidn Spectrometric Method[l’s’w]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™™

4) Digestion, Flame. Atomic Absorption

Spectrometric Method™®

| 5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method”

6) Digestion, Inductively Coupled Plasma !\fle’chcz‘d[6 1
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Chlordane

Chromium

Cobalt

Copper

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Meth_odu'g’zm
2) Solid-Phase Extraction, Gas Chromatographic

Method[g'zm '

3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method[l’_s’m

{10,201

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method "

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodu’fs’m

4) Digestion, Flame Atomic Absorption
Spectrometric Method™**

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™"™

6) Digestion, Inductively Coupled Plasma Method ™™

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Metho e

2) Waste Extraction, Digestion, Graphite Furnace

Atornic Absorption Spectrometric Method

3) Waste Extraction, Digestion, inductively Coupled
Plasma Method 5"

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*

6) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method "'
2) Waste Extraction, Digestion, Graphite Furnace
- Atomic Absorptidn Spectrometric Method™ 5"
3) Waste Extraction, Digestion, Inductively Coupled
Plasa Method™ "™

4) Digestion, Flame Atomic Absorption

: . (6,14)
Spectrornetric Method

300!
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13

14

15

16
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DDE

DDT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digesticon, Graphite Furnace Atomic Absorption

Spectrometric Method™™

6) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™***
2) Solid-Phase Extraction, Gas Chromatographic
Method”™ ™" ,
3) Soxhlet Extraction, Gas Chromatographic Methodmzm
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method %"
2) Solid-Phase Extraction, Gas Chromatographic
Method”™™
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
{1,9.20]

[10,20}

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method™™ '
3) Soxhlet Bxtraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
{1,9,20}

[10.20)

Gas Chromatographic Method _
2) Solid-Phase Extraction, Gas Chromatographic
Method””
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
1,920}

{1020

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method" _
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
11,9,20]

{1020}

. Gas Chromatographic Method

2) Solid-Phase Extraction, Gas Chromatographic
Method™" |

3) Soshlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Colorimetric Method™ ™"

2) Alkaline Digestion, Colorimetric Method

(10,201

[r.a7]
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21

22

Lead

Lindane

Mercury

Methoxychlor

Molybdenum

1) Waste Extraction, Digestion, Flame Atomic
Absarption Spectrometric Method™***

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™***

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™"

4) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
5) Digestion, Graphite Fumace Atomic Absorption

Spectrometric Method™™

[6,13]

6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,

" Gas Chromatographic Method™**"

2) Solid-Phase Extraction, Gas Chromatographic
Method”?"

3) Soxhlet Extraction, Gas Chromatographic Method”

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method ¥

2) Digestion, Cold-Vapor Atoric Absorption

Spectrometric Method[ﬁ'm

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method"**"

2) Solid-Phase Extraction, Gas Chromatographic
Method™2" E

3) Soxhlet Bxtraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
[1,6,14}

{10.20]

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absaorption Spectrometric Method™***
3} Waste Extraction, Digestion, Inductively Coupled
Plasma Method "' |
4) Digestion, Flame Atomic Absorption

Spectrometric Method™*"
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
6) Digestion, Inductively Coupled Plasma Method™”
23 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™**"
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™**"
3) Waste Extraction, Digestion, Induttively Coupled -
Plasma Method" >+
4) Digestion, Flame Atomic Absorption
Spectrometric Method " _
5) Digestion, Graphite Furnace Atomic Absorplion
Spectrometric Method > -
6) Digestion, Inductively Coupled Plasma Method™™
24 Polychlorinated Biphenyls 1) Waste Extraction, Sepa'ratory Funnel
- Aroclor 1016 Liguid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method “*%!
-2,2,34,4,55- 2} Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method 2"
- 2,2,3,4,4,5- 3) Soxhlet Extraction, Gas Chrornatographic Method™
Hexachlorobiphenyl ' '
- 2,2,8,4,5,5- '
Hexachlorobiphenyt
- 2,2,45,5-
Pentachlorobiphenyl
- 2,2,55"-
Tetrachlorobiphenyl
- 2,4,4-Trichlorobiphenyl -
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Methodn'ﬁ’lg]
‘| 2) Digestion, Hydride Generation/Atomic Absorption
Spectromatric Method™™” '
26 Silver 1) Waste Extraction, Digestio'n, Flame Atomic

Absorption Spectrometric Method'"**%
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2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™*'¥

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "

1) Digestion, Flame Atomic Absorption
Spectrometric Method

5) Digestion, Graphite Furnace Atomic Absorption -

Spectrometric Method '
6) Digestion, Inductively Coupled Plasma Method™

27 Thallium ' 1) Waste Extraction, Digestion, Flame Atomic
[1.6,18)

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace |
Atomic Absorption Spectrometric Method "
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ">

4) Digestion, Flame Atomic Absorption
Spectrometric 1'\:*\e‘chod[5'n11

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method®*

6) Digestion, Inductively Coupled Plasma Method[sl'm
28 Toxaphene 1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method "2

2) Solid-Phase Extraction, Gas Chromatographic
Method” ™"
3) Soxhlet Extraction, Gas Chromatographic Method

29 Vanadium 1) Waste Extraction, Digestion, Flame Atomic
[1,6,14]

(10,201

Absorption Spectrometric Method
2) Waste Extraction, Digéstion, Graphite Furnace
Atomic Absorption Spectromefric Method™ ™
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ ™

4) Digestion, Flame Atomic Absorption
16,14]

Spectrometric Method

Sy
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5) Dlgestion Graphite Furnace Atomic Absorption
Spectrometric Method™™
6) Digestion, inductively Coupled Plasma Method ™
30 Zinc 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™"

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™*"

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"**”

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™>

6) Digestion, Inductively Coupled Plasma Method™

A 4 'n.nu 75 sa8n1s

fud] fTuaiy | Bwaz
1 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" =%
2 Aldrin Soxhlet Extraction, Gas Chromatographic Method™ %
3 Antimony 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™" _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
3) Digestion, Inductively Coupled Plasma Method
4 Arsenic Digestion, Hydride Generation/Atomic Abserption
| Spectrometric Method™®
| Atrazine Soxhlet Extraction, Gas Chromatographic Method" %
Barium 1) Digestion, Flame Atomic Absorption

Spectrometric Method™®

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™

3) Digestion, Inductively Coupted Plasma Me‘chod[f' v

Sl
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7 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm’zsl
8 Beryllium 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
2) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method™™
3) Digestion, Inductively Coupted Plasma Method™
9 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectroretric !\./le’tha::md[lz'231
10 Bromaoform Purge and Trap, Gas Chrormatographic/
Mass Spectrometric Method" -
11 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodﬂw]
12 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method™™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™”
3) Digestion, Inductively Coupled Plasma Method™>
13 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" =2
14 Carbon Tetrachtoride Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method"??
15 Chlordane Soxhtet Extraction, Gas Chromatographic Method" "
16 Chlorobenzene - Purge and Trap, Gas Chromatographic/ .
Mass Spectrometric Method" -2
17 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
18 Chlloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2
19 Chromium 1) Digestion, Flame Atomic Absbrption

Spectrometric Methodta’m

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™

3) Digestion, Inductively Coupled Plasma Methodts’lsl

%wj'
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20 | Chromium (1) 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[s'T’m'm
2) Digestion, Graphite Furmnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[ﬁ'T’.ls’m
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method™"*™
21 Chromium (V1) - Alkaline Digestion, Colorimetric Method™"
22 Cyanide 1) Extraction, Distitlation, Titrimetric Method %%
2) Extraction, Distiliation, Colorimetric Method™~ -
23 | DDD Soxhlet Extraction, Gas Chromatographic Method ™2
26 | DDE Soxhlet Extraction, Gas Chromatographic Method 2"
25 DoT Soxhlet Extraction, Gas Chromatographic Method"***
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method“z'm
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method">™
28 1,4-Dichlorobenzene Purge and Trap, Gas Chromatograbhic/
Mass Spectrometric Method >
29 1,1-Dichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
30 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectromefric Methodﬂz’zs]
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrom‘etric-Methodm’m
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric' Method[iz’zsl
33 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method'
34 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method =
35 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method' -
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36 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method -2
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Méthod[w'zm
38 Endosulfan Soxhtet Exl:faction, Gas Chromatographic Method 2
39 Endrin Soxhlet Extraction, Gas Chromatographic Me’chod[u"'zo]
40 Ethylbenzene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Methodm'.zs}
45 OL-HCH Soxhlet Extraction, Gas Chromatographic Method[w'zé]
46 B-HCH Soxhlet Extraction, Gas Chromatographic Methodm’z?]
a7 y-HCH Soxhlet Extraction, Gas Chromatographic Method[w’zm '
41 Heptachler Soxhlet Extraction, Gas Chromatographic Method" %
42 Heptachlor epoxide Soxhlet Extraction, Gas Chrornatographic Method" >
43 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method">??
a4 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm’za]
48 Lead. 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
2} Digestion, Graphi‘ce Furnace Atomic Absorption
Spectrometric Method ™
- 3) Digestion, Inductively Coupled Plasma Methodfﬁ'm
49 Manganese 1} Digestion, Flame Atomic Absdrption
Spectrometric Method™
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
3) Digestion, Inductively Coupled Plasma Method ™"
50 Mercury Cigestion, Cold-Vapor Atomic Absorption
. Spectrometric Method[w]
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Meth_odm‘zﬂ
52 Methoxychlor Soxhtet Extraction, Gas Chromatographic Method" %
53 | Methylene chloride Purge and Trap, Gas Chromatographic/ '
Mass Spectrometric Methoduz’zsj
54 Naphthalene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method">*

%w;ﬂj |
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55 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Method[a’m _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrormetric Method*”
3) Digestion, Inductively Coupled Plasma Method ™
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method' 2"
-Aroclor 1016
| -Aroclor 1260
2,255
Tetrachlorobiphenyl
-2,2',4,5,5'-
Pentachlorobiphenyl
-2,2\3,4,4'5-
Hexachleorobiphenyl
-2,2',4,4'5,5'-
Hexachlorobiphenyl
-2,2,3,4,4' 5,5
Heptachlorebiphenyl :
57 Pentachﬁorophenot Soxhlet Extraction, Gas Chromatographic Method" %
58 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™™
59 Silver 1) Digestion, Flame Atomic Absorption
Spectrometric Method®'® _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™*”
3) Digestion, Inductively Coupled Plasma Method®™
60 Styrene Purge and Trap, Gas Chrormnatographic/
Mass Spectrometric Method™>?
61 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method™*
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectfometric Methodm’z_s]
63 Toluene Purge and Trap, Gas Chromatographic/

[12,23)

Mass Spectrometric Method

Sl
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64 | 1,2,4-Trichlorobenzene
&5 1,,1,1-Trichloroethan¢
66 . 1,1,2-Trichloroethane
67 Trichloroethylene

68 1,3,5-Trimethylbenzene

69 Vanadium

70 Vinyl chloride

71 m-Xylene

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method >

1) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

2) Digestion, Graphite Fumace Atomic Absorption

Spectrometric Method™™

3) Digestion, Inductively Coupted Plasma Method™"”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method! 2%

72 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectromettric Method >
73 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 22
74 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2>
75 Zing 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™" :
2) Digestion, Inductively Coupled Plasma Method™
1eng381e8e
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3, anAnimnsudaindauniisamalng, @J' 197 Lﬂi’lsﬁﬁé'u.ﬁ&l. -ﬁuﬁﬂﬁxﬁﬁ 4, AN
FauuimsRuw, 2547,
4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017 .
5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources, 40 CFR 60. Appendix A, 2018. .
6. United States Environmental Protection Agency. Acid Digestion of Sedirhents,
Sludges, and Soils. SW-846 Method 30508, 1996
7. United States Environmental Protection Agency. Alkaline Digestion for Hexavalent
Chromium. SW-846 Method 3060A, 1996.
8. United States Environmental Protection Agency. Separatory Funnel LIC[LlId Liquid
Extraction, SW-846 Method 3510C, 1996,
9. United States Environmental Protection Agency. Solid-Phase Extraction (SPE)
SW-846 Method 3535A, 2007
1G. United States Environmental Protectlon Agency. Soxhlet D;gestlon SW-846
Method 3540C, 1996. .
11. United States Environmental Protection Agency. Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1996. '
112, United States Environmental Protection Agency. Closed-Systern Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 50354, 2007.
13. United States Environmental Protection Agency. Inductively Coupled Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014, _ .
14. United States Environmental Protection Agency. Flame Atomic Absorption
Spectrophotometry. SW-846 Method 70008, 2007.
15. United States Environmental Protection Agency. Graphite Furnace Absorption
Spectrophotometry. SW-846 Method 7010, 2007. |
16. United States Environmental Protection Agency. Arsenic (Atomic Absorption,
Gaseous Hydride). SW-846 Method T061A, 1992, '
17. United States Environmental Protectlon Agency. Chromium, Hexavalent
(Colorimetric), SW-846 Method 7196A, 1992, _
18. United States Environmental Protection'Agenq‘/. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 7471B, 1998.
19. United States Environmental Protection Agency. Selenium {Atomic Absorption,
Borohybride Reduction) SW-846 Method 7742, 1994. | ‘_ :
20. United States Environmental Protection Agency. Organochlorine Pesticide by Gas
Chromatography. SW-846 Method 80818, 2007.
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21. United States Environmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography. SW-846 Method 8082A, 2007.

22. United States Environmental Protection Agency. Chlorinated Herbicides by GC
Using Methylation or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

23. United States Environmental Protection Agency. Volatile Organic Compounds by
Gas Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2018.

24. United States Environmental Protection Agericy. Total and Amenable Cyanide:
Distillation. SW-846 Method 9010C, 2004.

25. United States Environmental Protection Agency. Cyanide Extraction Procedure
for Solids and Oils. SW-846 Method 9013A, 2014. -

_ 26. United States Environmental Protection Agency. Cyanide in Water and Extracts

Using Titrimetric and Manual Spectrophotornetric Prbcedures. SW-846 Method 9014, 2014.
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1 Acenaphthene

2 Anthracene

3 Benz(a)anthracene

a4 Benio(b)ﬂu oranthene
5 .| Benzo(kfluoranthene
6 Benzoic Acid

7 Benzo(ajpyrene

8 Benzolg,h,ilperylene

9 | Bis(2-chloroethyl)ether

10 | Bis(2-ethylhexyl)phthalate
11 Butyl Benzyl Phthatate

12 | Carl:l;azote

13 p-Chloroanitine

14 Chrysene

i5 2,4-D
16 Dibenz{a,h)anthracene

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

Liquid-Liquid Exdraction, Gas Chromatographic/
Mass Spectrometric Method®

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™® |
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™® _
Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?

Liquid-Liquid Extraction, Gas Chromatoéraphic/
Mass Spectrometric Method?

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

Liquid-Liquid Extraction, Gas Chromatographict

| Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

S
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17 Di-n-Butyl Phthalate - Liquid- Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method®?
18 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
19 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic™
20 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic”
21 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic™?
.22 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic®
23 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?
24 Flucranthene - Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method® |
26 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method®? .
27 Hexachloroethane Liguid-Liguid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method?
28 Indeno(1,2,3-cd)pyrene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
29 | lsophorone Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™
.30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
31 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
32 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
33 | Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method™?
34 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
35 -N-Nitrosodiphenylamine Liquig-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectror‘netﬁc Method™
37 Polychlorinated Biphenyls Liquid-l.iﬁuid Extraction, Gas Chromatographicm
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254 _
38 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Me‘chodm
39 Phenol Liquid-Liguid Extraction, Gas Chromatographicm
40 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
11 Toxaphenea Ligquid-Liquid Extraction, Gas Chromatographicm
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method[z-]
43 TPH (Cg-Cyg) Separatory Funnel Liquid-Liquid Extraction,
' Gas Chromatographic™
44 | TPH (Cy6-Cas) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographicm
a5 2,4,5-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatographic[zl
46 2,4,6-Trichlorophenot Liguid-Liquid Extraction, Gas Chromatographic[zl
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"
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1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatdgraphic
Method "9

2) Soxhlet Extraction, Gas Chromatographic
Method ™
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Mirex 1) Waste Extraction, Separatory Funnel
Liguid-Liguid Extraction, Gas Chrormatographic
Method:448!
2) Soxhlet Extraction, Gas Chromatographic
Method!"¢

Potychiorinated Biphenyls (PCBs) | 1) Waste Extraction, Separatory Funnel

- Aroclor 1221 Ligquid-Liquid Extraction, Gas Chromatographic

- Aroclor 1232 Method®4*7

- Aroclor 1242 . 2) Soxhlet Extraction, Gas Chromatographic

- Aroclor 1248 Method!*?

- Aroclor 1254
- Aroclor 1268
Pentachlorophenol | 1) Waste Extraction, Separatory Funnel
{iquid-Liquid Extraction, Gas Chromatographic™%'9
2) Soxhlet Extration, Gas Chromatographic
Method™d

Trichloroethylene 1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method™>®

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®'®

Vinyt Chloride Purge and Trap, Gas Chromatographic/

| Mass Spectrometric Method®*®

Trivalent Chromium 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Methodlb21113

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method;
Calculation Method#1213

3) Waste Extraction, Dlges’qon, Inductively

Coupled Plasma Method; Waste Extraction,
d[1,3,10,13]

Colorimetric Method; Calcutation Metho

3(»/\“?5

iy Sasemadle) 4) Digestion. ..
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method:.Calcutation Method51413)
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method®®22
6) Digestion, Inductively Coupled Plasma
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method! 31043 |
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Acenaphthene
Anthracene
Bené(a)anthracene
Benzo(b)fluoranthene
Benzo{k)fluoranthene

Benzoic acid
Benzo(a)pyrene

Benzolg,h,iperylene
Bis(2-chloroethylether
Bis(2-ethylthexyl)phthalate

Butyl Benzyl Phthalate

Soxhlet Extration, Gas Chromatographic/
Mass spactrometric Method ™"
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method**!

Soxhlet Extration, Gas Chromatographic/
Mass -spectrometric Method! ™%

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™**]

Soxhlet Extration, Gas Chromatographic Method™
Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method™?

Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method™*?

Soxhlet Extration, Gas Chromatographic/

| Mass spectrometric Method™?

Soxhlet Extration, Gas Chroma’tog—raphic/
Mass spectrometric Method"*”
Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Methodt %!
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™*!
13 p-Chioroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"'**
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Methad™®
15 2,4-D Soxhiet Extration, Gas Chromatographic Methodms}
16 Dibenz(a,h)anthracene - Soxhlet Extration, Gas Chromatographic/
‘Mass spectrometric Method ™!
17 Diethyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"'
18 2,4-Dimethylphenol Soxhlet Extration, Gas Chromatographic Method™+
19 | 2,4-Dinitrophenol Soxhlet Extration, Gas Chromatographic Method™?
20 | 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method”’ls]
22 | Di-n-Butyl Phthalate Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method™!®?
23 Di-n-Octyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™*
24 Fluoranthene Soxhtet Extration, Gas Chromatographic/
Mass spectrometric Method™*
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™'®
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
_ Mass spectrometric Method™?
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method*”
28 1 Indeno(1,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
' Mass spectrometric Method
29 lsophorone Soxhlet Extration, Gas Chromato_graphic/
Mass spectrometric Method?
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method™™'®
31 | 2-Methylphenol Soxhlet Extration, Gas Chrornatographic Method™?
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32 | 2-Methylnaphthalene Soxhlet Extration, Gas Chromatographic/
‘ Mass spectrometric Method™*
33 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®'®
24 Nitrobenzene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!'?
35 N-Nitrosediphenylamine Soxhlet Extfation, Gas Chromatographic/
) Mass spectrometric Method!!
36 | N-Nitrosodi-n-propylamine Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method"*!
37 Phenanthrene Soxhlet Extration, Gas Chromatographic/
_ Mass spectrometric Method!!™
38 Phenol Soxhlet Extration, Gas Chromatographic Method!™S!
39 Pyrene Soxhlet Extration, Gas Chromatographic/
‘ Mass spectrometric Method("*]
40 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Methodt "
(PCBs)
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1268
41 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method?!
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®'®
43 | TPH (CogCre) Soxhlet Extraction, Gas Chromatographic Method™*?
44 | TPH (Co16-Cas) Soxhlet Extraction, Gas Chromatographic Method™
45 | 2,4,5-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method™
46 | 2,4,6-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method ™!
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method® 8
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1. NTEYITNAAMATIU. UTENIFNTENTIGARTANTIY, W.A. 2548, Fas mardndafne
vdeTanflalliudn srvRnangunwn, 25 unsea 2549, Euf 123 meufiey 114,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC: APHA, 2017.

3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996, _

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846

Method 30604, 1996.
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996. '
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method '3540(:, 1996.
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Sulfuric Acid/Permanganate Cleanup. SW-846 Method
3665A, 1996.
9. United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed- System Purge-and-Trap and Extraction for
Volatile Organics in Soit and Waste Samples. SW-846 Method 5035A, 2002.
10. United States Environmental Protection Agency. Test Methods for Evaluation Solld
Waste Physical/Chemical Methods. Inductively Coupted Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018
11. United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007. '
12. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorptlon Spectrophotometry.
SW-846 Method 7010, 2007.
13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method

T196A, 1992, o
34
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14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
-Method 80150, 2003,
15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phenols by Gas Chromatography. SW-846 Method
8041, 1996,
16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.
17. United States Environmental Protection Agency Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas Chromatography.
SW-846 Method 8082A. 2007.
' 18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006.
19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 82700, 2014.
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tnsimged  devenetin

fennsrunganmsrBrdioranseunety
srrrsinuientiiioew

nejummgm"‘a‘%mﬁm*ﬂsﬁwﬂaauuaﬁvuaswmﬁauﬁmﬂﬁﬁﬁms neituaniousdbuafivisny nalsuugnamnsy s, o boos oot






AMANWIN D

[~1 [ = 0
luanaaludasiaiauazdiassianinznsinen
LAYINY AMNIDW LFIFI LHYS LAzEITLAN
WA INY LWUITEINE

©6GT






WUY AHugy

Uiyana

nINETEAN1ILarAUATBILTINY
Tusugyn
L £ e ar L ar g =t ot
Judliuinnandnmsivanududuressaildunste
“ -] G: w = ar
Tuussemiavesdandivhen wavaamifuinwmasiaiiduny

Tuayg vt olnoe-emrdos-ooon

angei s wededanedaulve dadn
wnndauilfiuane. . osloddanoomEae. .. .........

AL LanT o 0. T0UTINAIUAY eed, NEENINES MAASHINGL ATUNWEAIUAT. oo
Juiifiyanadiiuinisduanulasadies entieunly wasanmadeulumsyinen aIungnaznsg

24 # LY 4: ¥ = L =1 ot
Usznaufiungnignsanmstunsilsuwagnisoyyetruinawedaaiuariudasady endiaunde
WazaAINEINdoNTUNITRINIU WA, bdoe panTEI1IrlyRAaulanady e1eudy uas
anwiaegaulumsviinu wa ke laeiiynains S be 518

b 4
L ar

Foil Buand o furneu wa bdoe BUR M furan WAL b@o

T i o $ueu We. bdoa

(Wgauwalt A9LAD)

AR5 RSN sY U 0RTwnisunu
auAnILaTERNTUALANATRILTITY



mefoymmnsuuhneluaygn
Wuiify ﬂﬂﬁ@iﬁﬁmim‘:ﬁﬁmxﬁumm diduvasasetisunseluussenmavesanuiiviney
Lazamiiivsny el sunne
yoeuiem madafaindowlng $iin

=
luaygmani oboe-oa-ogbe-coon

wglesdy Yny3aiesi

weUsza yadans
o WYY audend
< ugUsevs Gpltaly
& wuipna quf
B, WEEREnE Juh
o, Wogiuened LIYNG
& wedvian dunziad
& WERiLl wagu
@0, WHFUUS LAY
o6, UNBALYY agRud
olo. WY IR ATy
oo, UNATITTUAT GELRN]
&, WYDTUNTY Eeuivy
o, WNETINAYN Toggiau
@o. WEFINg Wz
o). WNETIEEF ULd
o, 117 5.9, Tann YATHIA
o WiETNEMm - Susud
wo. WeETINIAN daad
e, WA gisnd

ar ar 5
ol o ler =

g ar = a4t A <t
U AULATIUN Qd UIIAU WA bdoe BTUY 26 TUIAL WA, lb&oe

8 .7 A ar
W Yuil o€ $uniew wA. odoe

e/

(Wgaunad naui)
AnTRT9MENTY YRS sunY
adufnsuaiafnisuarAunTeansenu



WU .U

{fyana

NIUAIEANTUASANATDIL T
Tuaygya
Judldunslmeiszivanududurssmaniidune
TuussennArseaa Wiy uazaouiiiuinunasaiidunsne

mgmﬂm'lﬁ,,,-_J,J.%ﬁ?]..mﬂﬁﬁﬁmmé'amlwa_ﬁjﬁ'ﬂ

wunzlloulAuana. . oelo@@amoo @@ oo
ﬁgd@@L_Lﬁﬂﬁ@[};_,ijﬁ}ﬂjfmﬁﬂLL‘.‘«N..@1@1@.L_L;‘I_i_’é_ﬂ.ﬁé‘iwfm.t;f,@-.kﬂ.@lﬁ&?‘!_’llsl@;‘.l-ﬁziL‘.‘{i.“rfimﬁ.’]léﬂ'i.-.--.___-4.-4.

Duiifyaeadlivinefiunrudaends endrewly wesanmuindanlunisiinu mungnismss
ﬁmu@mmmu’lumw‘%mﬁ A8 gﬁxﬁﬂtﬁumﬁﬁmﬂgmaaﬂﬁa m*‘z‘hamﬁﬂ LLa”amwmmé’ay

Ui:ﬂamuﬂgﬂiswﬂamﬂumwauuasmiaufmm‘[m3mﬁmaauaﬁumwﬂaamﬂa 81deuY
uaganINUInaauluNIININIL WA bebe Wanssvvyaiauvasads a13reuTs
wagan muInaeulun1si W bede nellyaainivizeivens v @ 1

o ar
ar B

G"I . { s = = 4:4 o
Vel aaleiun o JUIIAY YA bbb DTIUY 24 SUNAU WA bdba

WS i oF  funan WA beoa

S

(ngaumayd i)
RT95 %M INTN RSN
adudnsuaiafinisuasAuasedusanu



nefsyrmnsungluayan
Fuiiiyeredifismaeneiiassiuaudaduremmedsunmndluussamaseaniivha
wagan AU ansedsunTe
yoeuTn walladawndasing $1in

o
‘Luaigqpmaw olbolo-on-lbdbe-ooom

. Wnalgned Tamzan

. WIEINIA weianng

s, UNETIRBATA Aund

& WNANINUNITIM BuuszasUlae

& Wwhnddng 13199970

o, WNETINgEYIY SRHIGR

o, WIELaD Wnin

&. wanuadnwel pusaa

Wil Rl oF Sunaw wel beoe SrTUR OM fnieu WAL beme

W o w0 fau W beoe

Wsauned Aeum)

ARTITIAIATY UURsemsiny
efURnTNaTaRNITUATANATOUTIIN



WU AU

difynan

NSUATEANTTULALANATAIUTINY
Tuaysym
Wudldudnisasadanasiwmsiannsamaihuiiesiuszduauiou

Tuayy el eeos-onladoa-co0m

sugneld_u3s wedladaedaulng S0 e

s laulBUARe. . 0B EMOIOOBEEIN. ..o o oo oeoceeceeeeemanercmsa e eeeere et e
F40g 1a17). /0 IDUTINAINI e WUNALIIUED. LIRAENIMGL AFIVHHAIUAT oo

duifysradliuimssuamiaeady erieuly wasanmuadenluniivhon ANNNIENTI

AnrueaIgNlunIIIms danns wazgniumafiuaalanndy a1l saranmiandon

lunsiiuiieafuaiiufen sasaias wasdes e, beee lunisainaiannsdiniigd

A ] = r ar [ | a A=
WeduaSuanuaonsy ontieuniy waranimiindedlunisintnu we. bdoe UWRNTETIUULLA
Fnuasads ofaeuiy uavamwindedluntevhow we. beee lnellypains 9N & T

25 r
Y ar

¥ o A L = E} <t
viall fausriud 9@/- FUAN WA, bdoe DNUY 2 FUINAN WA bélo

W5 o uf o€ Sueu e e

/

(RigEuwAl Aaum)
HRII931WN5NSY UidETnITunY
a%v51'n‘iuaﬁ'ﬁﬁmﬁLLasﬁm'sathsamu



sefeymansuuuinglueyg
- = - ar i) o EJ Qs '
‘ Lﬁuuﬁqﬂﬂa{ﬂﬁmm‘a‘ws’mmammwaﬁaqumﬁmmummnumﬂu‘?au
gaauSm walafaadolne $1in

o
IU?J%{EQ’!E\LE\‘IM ogoe-om-adhe-ooom

o Wweloydy yeyjaifiesh
o, UNEINEAE gangaiiy
M UREIFIAYYN agiin
u
&
& WENANE NN
& unsanensim Tounad

ar ar
o ar

é’ 1 B G} s at ﬁ‘l ot
IU ASLATUN € FUAU WA bdoe AU o FUIAN WA bé&oo

8% o Jun o€ Suneu WA bdoa

,

-’
(waumad aauia)
fasrenenisnsa UJURTIwANIUNY
SEURAnTETERNILALANATRILIINU



WUU AN.UY
fifyana

AeETERNTILALALATAL I
Tuayge

& o o o = ot o
gﬁu@ﬁmm%mqmmgamLﬂi'\zﬁﬁqumﬁmmummnu‘smmﬁm

'{,Uﬂ'igﬁuwﬂﬂtaﬁlﬁ..ge;iczm:gm:la@p.@:q ool

aqmﬁﬂiﬁ...__.y.‘_%:&’jo..mﬂﬁ_ﬂﬁg.tm.éfa.u‘lm.:-a__’mﬂ .................................................................
Lammﬁauﬁﬁuﬂﬂa B WO
faay) 1007 o/0 ARITIMAWN. @eE HUAENIUEL LIRREIINES i I3 T 1L O
LﬂuumUﬂﬂas’ﬂmusmsmummﬂaa@ﬂa E!’l‘ﬂ‘TeJU'].ilEl LLﬁ"ﬁﬂWWLhﬂﬂaﬂlﬂuﬂﬂﬁ‘ﬂ’lx‘i’m Sﬂqllﬂfl]ﬂiﬁ‘ﬂ‘i‘lﬂ
ﬂ’]ﬂﬂ@il’]ﬁiﬁ"lﬂiuﬂ"l‘ilﬁﬂ’ﬁ ﬂﬂﬂ"lj LLﬂuﬂ’]LuUﬂ’l'iﬂ'luﬂ‘)”lilﬂaﬁﬂ,ﬂﬂ ﬂﬁ‘ﬂ‘}ﬂﬁ’l}lﬂ Lbﬁyﬁ_ﬁlﬂlﬂﬂ@ﬂu
Tumnsvinnueafuanuiou waring Lanio 1w beds. Tunsasiasariianyiannasnninm
LﬂEI’J_ﬂ‘U?uﬂULﬁ&l-& ‘U'S“HQ‘UﬂUﬂ{]ﬂiu‘ﬂi’Nﬂ"l‘i‘UU‘ﬂ”LUF_IULLﬂuﬂ’TiE!uELIWG]sLﬂUSﬂ’ﬁ Lﬁ’aﬁidtﬁ‘%uﬂ’ﬂw
‘UEIE]@IJ'!EI mmamua LLE!Sﬁﬂ’lWLL'JﬂEI@N‘LHﬂ'ITﬂ‘N"IU .7, wdoe LLﬂGw‘igﬁq‘ﬁUﬂJleﬂﬂ‘ﬂﬁlﬂﬁBﬁﬂﬂ

orfnauntls waranadelunvhon we. bege leliynains U € 7Y

ar 2
ur ad

Eil Buoiud o€ Sunan we. b el 2 e WA oo

1 %) a=1 &
W o Jufl o fuau WA bdod

Q'—r"’/

(wwauwasd M)
HRTRNINTINTY Ugumwmiumu
aﬁUﬂﬂmmamﬂ'ﬁuauﬂuﬂﬁammm



nefiaypansuuuyingluayy e
Lf!uﬁﬁqﬂﬂasﬁﬁu’%mimqﬁmgaﬁLﬁm3ﬁanﬂzﬂ'ﬁﬁ'\mulﬁmﬁ'mﬁm
Ui inadadaneadoing e

-
Tuaya et odom-ombdoa-ooon

o welysdy ygyjaiosh
b, WWETINEMS Jangaily
o WNEVIEARTY) oeffla

& WA U246

& wnameusind Toand

ar -
ar ar

X ter o o ' o o w
YU HILAIUN 91‘,{ 1AL WA b 56'31!1’1 oE §1NAY WL odoo

s A alr
91y o uf o Fu1AN WA bdod

32«»/

(gauwal mnauia)
E:i:ﬁ'i‘i‘li]i'!‘tiﬂ"ﬁﬂiu U URTmnTun
aiuAnsuatafiniTuasANATOMINIY



WUY AALUGY

AURAE

=i

naNadEAnITIATANATAWUTIY
Tuaygre
[ o ot = g o = & L '
Judlisnsnsaiauagilanmesidniisnisnitanufgifuivautasdadng

=
luaygmlawi ogok-onlndbe-coom

oy a3 wala@sundonne Fa00. oo

nzileuliunna. . oelnddnmoom@a® e

F90¢_1ath.a/n. IRETINAMN aad MADIEY ML URAYRIMEL ATIIMIMIMAS

4T P

Wulifiyaeaglivinsiumudaonds endsul wasanmwindeulunmsynau aungnzmang

gniuszdusdsanng Yssnoufungnisnsumsungdouwaznseygnliuinsieduaiuniu
Vaendiy 8737aunile wazanmwandaulunisvhon wa. beoe uwimsssrindannudaoadis
21feunsly uasanmiisdealunisvhau wa. beee ngliyaains S ¢ e

ar o
wr b

:‘(J e ﬂl L7 o :i “r
violl pausiun o€ wneu WA b&og DNIUR OW §UAU WAL bdow

2 P o
Wild o Ui o€  Funeu wa. béoe

2-1\0— ‘/
(Wpauwall M)

Hnya95asa UURTN T
afufnsuaiafinIsuaLALATILIY



ol )
eteysamnauuunglusygm
F-y—3 Yoo . ar -y -3 A L 1
u"Juumqﬂﬂa@flﬂmmimﬂmmmmmﬂzﬁanmmimmuLﬂmﬂuuaaam
yaauden wedladawndeulne i

Tusygnaaed ogol-omlodoa-ooom

o Weluzdy yeyuResh

. UNETNEATR Tpngailu

o wwangieYan aejiin

€ WenAwa AR

&  uwnemansiey Toaunad

wid Fusiud o Sumem na. oo SeTuil SO Furinu WA bdon

;5 L IJ “r
WA o0 Ul o€ T WA beoe

>Qq-.»- 4

(Wwauwal 1)
AnTI9519M 3NN UJIRTwnsuny
aFuAnsuaTaRMsLALANATOILTINU






TET

USGEN InAtRZuNondoulng 910

1avA 1/6 B08ISWATING 145 IVOUE-WIUEY
IVEE:WILE NSINWUKIUAS 10240
InsAwn : 02-373 7798 (BnludF) Insans : 02-373 7979

NPC SAFETY AND ENVIRONMENTAL SERVICE

USEN IBUWT 18WRA nour 19ulosauiuunoa 18as3d 91NA

20/9 nuuUNsniauins =S LNS AuauuAIWA Sunailovs:uad Jandns:uod 21150
Ins: 03897 7777 (A10nau) [nsans; 03897 7701
13UTws © hitps://www.npc-se.co.th BIUE : sales@npc-se.co.th



