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TET

1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240

Thai Environmg:ntal Technic Limited
USEN wmanadswiadaning a1ne

E-mail : admin@tet1995.com

ORIGINAL

9 @
AURDU

1/6 o83 WANNY 145 UUNFSWIUGN LUATENIUGN NTUNHUNIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of 3
TEST REPORT
Analysis No. : R21-0961 Report Date
Customer : Technical Division of Thai Environmental Technic Limited Received Date
For U35 Yududiede $1da (uniaw) Analysis Date 04-06/05/21
Tnsans : mileusAuduamuiegaemassuludiuud Sampling By
frvedsemutingf 123/2539 vdsenutiag 28665/15781 Type of Sample Ambient Air
Address  : fuanidmsza sunemiunsufesd Smiaasyas Job No. S640383/Apr
Contact : Tel. (036) 240 700 Fax. (036) 240 783
Result
Sampling Point Sample No. Sampling Date ﬂuazaaai U (TSP)
(mg/m3)
i 2105-AA0079 30/04-01/05/21 0.013
Javielesn
2105-AA0083 01-02/05/21 0.053
(47P 0710533 UTM 1622750)
2105-AA0087 02-03/05/21 0.045
. 2105-AA0080 30/04-01/05/21 0.046
DU UBIA Y0
2105-AA0084 01-02/05/21 0.042
(47P 0709056 UTM 1624049)
2105-AA0088 02-03/05/21 0.028
o 2105-AA0081 30/04-01/05/21 0.018
SLEERN
2105-AA0085 01-02/05/21 0.029
(47P 0708274 UTM 1626825)
2105-AA0089 02-03/05/21 0.029
o ¥, 2105-AA0082 30/04-01/05/21 0.020
eIRIN
2105-AA0086 01-02/05/21 0.056
(47P 0711465 UTM 1626156)
2105-AA0090 02-03/05/21 0.048
Standard 0.33

Method
Standard

TSP = Gravimetric Method (US.EPA 40 CFR Part 50 Appendix B)

Notification of the National Environment Board No. 10 (1995) (B.E. 2538) and No. 24 (2004) (B.E. 2547), 24-hr. average value

Ms. Wareerut Prachumdang
Chief of Laboratory
200804

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL

Mrs. Porntip Pethshee
Laboratory Manager

APPROVAL




m Thai Environmental Technic Limited ORIGINAL
a o a A [ VL o @ g{uﬂﬁll
UIEN INAUAFILIAADN LNE A1NA
. o . NSC-TISI-TIS 17025
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com TESTING 0412
1/6 %083 AWK 145 LYNASHIUG VAN HIUGY NTUNNUMIUAT 10240  Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 ——
TEST REPORT
Analysis No. R21-0961 Report Date 13/05/21
Customer Technical Division of Thai Environmental Technic Limited Received Date 04/05/21
For U5 Yufuudiodo $18 (umwu) Analysis Date 05-11/05/21
Tnsems : miloqusiuAumuiogammassuuFud Sampling Date * :  03/05/21
fruedsenutinsf 123/2539 @vdsenutiag 28665/15781 Sampling By * TET
Address AMUANTINTZAM S UNORANNTZAYTA 5@‘115?1?(’53‘14? Type of Sample Groundwater
Contact Tel. (036) 240 700 Fax. (036) 240 783 Job No. S640383/Apr
Sample Conditions 2105-WG0063 = light white/slight white sediment
Result
Standard
Item Parameter Unit Method 2105-WG0063
uaathuihlsduaa 1) )
1 pH * - Electrometric Method (SM 4500 B) 7.33 7.0-8.5 | 6.5-9.2
2 Turbidity * NTU Nephelometric Method (SM 2130 B) <0.5 5 20
3 SS * mg/L Volumetric, Dried at 103-105 °C (SM 2540 F) <2.5 - -
4 DS * mg/L Dried at 180 'C (SM 2540 C) 385 600 1,200
5 Total Hardness * | mg/L as CaCO, EDTA Titrimetric (SM 2340 C) 310.8 300 500
6 Sulfate * mg/L Turbidimetric (SM 4500-5042- E) 34.70 200 250
7 Total Iron mg/L Standard Methods for the Examination of <0.05 0.5 1.0
Water and Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 3030 F and part 3120 B
Remarks * “Test marked*Not TISI Accredited”in this Report are not included in the TISI Accreditation Schedule for our Laboratory™
sheathuth e = 47P 0711309 UTM 1624002
Method SM = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017
Standard Notification of Ministry of Natural Resources and Environment (2008) (B.E. 2551)

(1) Suitable acceptable concentration

(2) Maximum allowable concentration

/Qy\ wL—"

Ms. Wareerut Prachumdang
Chief of Laborartory

12,95, M

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Mrs. Porntip Pethshee
Laboratory Manager

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL




m Thai Environmental Technic Limited ORIGINAL
a o a A (Y] VL o a é]}uﬂﬁﬂ
UTHN INARAFILIAADN NG A1NA
= . . NSC-TISI-TIS 17025
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com TESTING 0412
1/6 w085 AN 145 UYNTEWNIUG (VATESWINEGE NFUNANMIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 3 of3
TEST REPORT
Analysis No. R21-0961 Report Date 13/05/21
Customer Technical Division of Thai Environmental Technic Limited Received Date 04/05/21
For USEM Yududiaido $1ia umww) Analysis Date 05-11/05/21
Tnsems : mdeausAuAuauNegaa NS sULUTIUR Sampling Date * :  03/05/21
frvelsemusash 123/2539 mudsen1uiing 28665/15781 Sampling By * TET
Address fuantnszad sunemaunsziesd Jamiaaszas Type of Sample Groundwater
Contact Tel. (036) 240 700 Fax. (036) 240 783 Job No. S640383/Apr
Sample Conditions 2105-WG0064 = light white/slight white sediment
Result
Standard
2105-WG0064
Item Parameter Unit Method v
hlszihnena
Y b \J (1) (2)
VIHOUM
1 pH * = Electrometric Method (SM 4500 B) 7.39 7.0-8.5 | 6.5-9.2
2 Turbidity * NTU Nephelometric Method (SM 2130 B) <0.5 5 20
3 SS * mg/L Volumetric, Dried at 103-105 °C (SM 2540 F) <235 - -
4 DS * mg/L Dried at 180 'C (SM 2540 C) 328 600 1,200
5 Total Hardness * mg/L as CaCO, EDTA Titrimetric (SM 2340 C) 321.9 300 500
6 Sulfate * mg/L Turbidimetric (SM 4500—8042' E) 18.74 200 250
7 Total Iron mg/L Standard Methods for the Examination of <0.05 0.5 1.0
Water and Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 3030 F and part 3120 B
Remarks *  “Test marked“Not TISI Accredited”in this Report are not included in the TISI Accreditation Schedule for our Laboratory”
thilszahumatihudusn = 47P 0711435 UTM 1626233
Method SM = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23% Edition, 2017
Standard Notification of Ministry of Natural Resources and Environment (2008) (B.E. 2551)

(1) Suitable acceptable concentration

(2) Maximum allowable concentration

/@Aw«/

Ms. Wareerut Prachumdang
Chigf of Laboratory

WAL T8

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 ¥OUTWAWNG 145 LYNTLWIUG (UATZWIUG NFINNUNIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979

TEST REPORT
Customer Name : US¥M Yudiudiads e (ummu) REPORT NO. :0961/2021/1-4
Project : Tommsindipausiuduamuilagaavnssuufuud  REPORT DATE : May 7, 2021
ﬁmaﬂixmuﬁmﬁ 123/2539 SAMPLING DATE . April 30-May 3, 2021
wadsemuUes 28665/15781 TYPE OF SAMPLE : Sound Level
Address s dnuamhwszau sunamdunsufiesd Svinaseys
Contact : Tel. (036) 240 700
: Fax. (036) 240 783
Job No. 1 S640383/Apr
Result (dB (A))
Tavalasn
Item Sampling Time
30/04-01/05/21 01-02/05/21 02-03/05/21
Leq Lmax Ligs Leq Lmax Lgo Leq Lmax Lgo
1. 10:00-11:00 57.1 84.4 45.9 55.2 79.5 42.2 55.3 88.5 42.6
2. 11:00-12:00 52.7 77.1 44.0 55.1 80.0 43.4 55.0 75.7 45.0
3. 12:00-13:00 53.0 71.3 44.0 48.9 69.0 425 49.4 63.8 43.6
4. 13:00-14:00 51.2 70.6 43.1 50.0 70.8 41.6 48.9 66.2 43.4
5. 14:00-15:00 50.7 69.5 42.5 51.3 72.2 42.2 50.6 64.5 445
6. 15:00-16:00 52.4 80.3 42.9 52.2 73.1 42.2 57.3 77.0 43.6
7. 16:00-17:00 53.2 74.3 43.3 50.5 72.6 415 48.5 58.1 44.4
8. 17:00-18:00 55.1 85.4 45.3 52.9 72.6 45.5 48.6 56.7 44.7
9. 18:00-19:00 54.7 73.2 52.1 53.2 64.1 50.7 46.9 59.7 44.0
10. 19:00-20:00 54.2 74.6 52.2 53.9 60.0 52.1 50.5 65.2 43.9
11. 20:00-21:00 55.4 61.1 52.8 52.6 68.3 50.6 49.7 66.2 44.0
12. 21:00-22:00 57.3 79.6 55.3 51.7 62.2 48.7 47.2 56.7 43.5
13. 22:00-23:00 53.6 60.4 49.6 50.7 67.4 47.0 50.0 66.4 43.3
14. 23:00-00:00 53.0 80.1 50.4 51.2 62.2 47.8 52.4 68.1 43.6
15. 00:00-01:00 53.3 71.8 51.1 53.4 60.2 16.6 50.5 65.0 43.6
16. 01:00-02:00 50.6 62.3 48.1 49.5 58.2 45.6 51.4 75.1 43.4
17. 02:00-03:00 50.2 62.4 47.9 46.9 58.9 44.6 50.4 66.3 43.8
18. 03:00-04:00 51.0 64.0 47.7 47.2 60.9 44.1 50.7 65.7 44.6
19. 04:00-05:00 52.3 71.3 475 55.1 73.3 46.9 49.8 60.0 44.7
20. 05:00-06:00 56.9 79.8 48.9 53.0 73.3 44.8 49.4 60.0 45.1
21. 06:00-07:00 53.1 77.2 44.0 51.2 71.9 43.0 47.8 57.4 44.3
22. 07:00-08:00 57.7 84.2 46.8 52.8 69.4 47.8 47.1 60.2 43.2
23. 08:00-09:00 55.9 75.3 46.2 54.0 70.6 445 47.7 62.9 44.0
24. 09:00-10:00 52.8 70.6 41.9 54.0 72.8 43.0 52.1 67.0 45.5
Leq 24 hr 54.2 - - 52.5 = - 51.2 - <
Lmax - 85.4 - - 80.0 = = 88.5 =
Standard " 70 115 = 70 115 - 70 115 -
Ldn 59.8 = - 58.3 - — 57.0 - -
Standard M 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 Indus aiiWifr:;i(2010) (B.E. 2553)

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




m Thai Environmental Technic Limited
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
1/6 OUTWAUMY 145 LYNTTNIUG WAASHIUGA NTUNWUNIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979

ORIGINAL
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AURUY

TEST REPORT
Customer Name : USHM YuBinueiods $100 () REPORT NO. :0961/2021/2-4
Project : TﬂsxzmimﬁmLLéﬁuﬁumuw‘v‘aqmmmi‘suﬂuu‘iimuﬁ REPORT DATE : May 7, 2021
AaUsemulingd 123/2539 SAMPLING DATE  : April 30-May 3, 2021
WrUsEmulag 28665715781 TYPE OF SAMPLE : Sound Level
Address s uamhnwseany snnamdnnsEiesh Nninaseyd
Contact : Tel. (036) 240 700
: Fax. (036) 240 783
Job No. . S640383/Apr
Result (dB (A))
unuasamla
Item Sampling Time
30/04-01/05/21 01-02/05/21 02-03/05/21
Leq Lmax Ly, Leq Lmax Lgo Leq Lmax Ly,
1. 11:00-12:00 51.4 75.8 44.6 50.4 75.4 41.7 49.5 76.7 42.4
2. 12:00-13:00 51.7 80.7 43.9 50.7 75.3 42.5 57.3 86.8 46.5
3. 18:00-14:00 49.4 75.7 43.3 50.3 76.5 42.9 53.9 78.5 45.3
4. 14:00-15:00 54.9 85.3 43.1 49.7 72.4 43.3 57.5 81.3 45.0
5. 15:00-16:00 51.5 75.7 43.3 50.9 75.6 43.1 61.6 91.8 50.6
6. 16:00-17:00 50.0 73.6 43.6 51.6 76.2 42.5 65.0 99.7 50.1
7. 17:00-18:00 51.0 74.8 42.8 49.6 71.4 43.1 63.0 93.2 50.5
8. 18:00-19:00 52.6 81.0 43.2 51.4 80.9 44.0 50.8 70.3 48.0
9. 19:00-20:00 56.4 89.7 46.5 50.1 66.0 43.7 50.1 68.5 45.7
10. 20:00-21:00 51.4 78.9 47.2 53.5 80.9 43.5 48.8 70.4 45.7
11. 21:00-22:00 50.2 71.1 47.2 54.7 71.6 53.0 47.3 64.8 40.9
12. 22:00-23:00 50.2 62.6 48.7 54.2 68.1 52.2 47.5 64.3 41.7
13. 23:00-00:00 46.4 64.0 42.3 52.8 64.6 40.5 46.8 65.1 40.1
14. 00:00-01:00 49.0 78.4 42.1 46.1 69.6 40.0 45.0 67.1 39.5
15. 01:00-02:00 46.1 64.0 42.2 41.9 60.7 39.6 44.0 64.8 39.7
16. 02:00-03:00 43.9 60.8 41.3 46.7 71.0 40.2 45.2 65.6 40.4
17. 03:00-04:00 45.6 62.0 41.1 48.4 67.9 40.4 50.4 75.3 41.0
18. 04:00-05:00 51.6 68.4 42.5 54.3 76.4 41.9 60.7 80.6 45.9
19. 05:00-06:00 59.4 83.3 45.1 55.7 80.8 45.7 59.5 79.3 47.3
20. 06:00-07:00 55.5 78.0 45.2 52.8 69.9 45.0 57.1 79.7 45.0
21. 07:00-08:00 52.9 75.6 46.1 592.4 75.4 45.5 54.2 80.4 46.2
22, 08:00-09:00 66.4 79.4 46.6 53.6 73.8 44.6 51.4 73.7 42.3
23. 09:00-10:00 60.1 77.1 44.1 50.4 73.7 42.4 48.8 69.6 42.8
24, 10:00-11:00 50.9 75.7 42.2 51.0 82.4 41.2 48.6 72.0 39.9
Leq 24 hr 55.9 - - 51.8 = - 56.9 = -
Lmax - 89.7 = - 82.4 - - 99.7 =
Standard® 70 115 - 70 115 - 70 115 -
Ldn 60.1 = — 58.4 = - 62.0 - -
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 Industrial Works (2010) (B.E. 2553)

Nomass S

=

Wannasiri Suriyawong

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

Somchai Piyavorasakul

General Manager
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1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240

E-mail : admin@tet1995.com

ORIGINAL
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1/6 ¥RETIUAWMY 145 LUYNASIUG VATSHIUGS AFUNWUNIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979
TEST REPORT
Customer Name : USH Yuginueiale 91ia (wvau) REPORT NO. 10961/2021/3-4
Project :TﬂﬂmsmﬂmLﬁ'ﬁuﬁumulﬁaqmamn'sstu*‘z?Luum' REPORT DATE : May 7, 2021
MupdsemutnTh 123/2539 SAMPLING DATE  : April 30-May 3, 2021
Wwalsemulng 28665/15781 TYPE OF SAMPLE : Sound Level
Address s huamhwszau dunamdunssifiesh Swinaseys
Contact : Tel. (036) 240 700
: Fax. (036) 240 783
Job No. 1 S640383/Apr
Result (dB (A))
Item Sampling Time SR
30/04-01/05/21 01-02/05/21 02-03/05/21
Leq Lmax Lgo Leq Lmax Ly, Leq Lmax Lgo
1 12:00-13:00 66.2 80.3 58.7 66.4 75.2 53.6 67.8 82.7 50.1
2. 13:00-14:00 66.8 81.0 54.0 66.0 73.5 54.6 68.2 89.1 49.2
3: 14:00-15:00 63.2 76.8 46.1 64.6 73.5 50.0 55.8 76.3 46.5
4. 15:00-16:00 55.0 77.6 46.8 61.9 76.3 50.0 67.4 90.1 47.4
5. 16:00-17:00 59.4 70.3 44.7 57.7 78.6 46.2 67.9 99.9 56.0
6. 17:00-18:00 54.7 72.1 44.3 54.5 70.6 44.5 63.8 83.2 57.6
T 18:00-19:00 67.3 75.7 45.2 61.3 76.8 54.0 55.9 81.3 47.0
8. 19:00-20:00 59.5 73.3 54.0 58.5 69.3 54.6 49.7 73.0 44.7
9. 20:00-21:00 64.4 86.5 53.3 56.3 64.1 52.6 48.4 88.1 43.5
10. 21:00-22:00 51.2 72.4 46.2 53.5 58.0 51.56 47.1 69.3 43.8
11: 22:00-23:00 52.6 80.9 46.5 52.3 62.3 48.8 46.9 65.0 43.2
12 23:00-00:00 51.8 63.2 47.9 50.2 59.5 45.4 46.4 716 42.7
13. 00:00-01:00 52.2 71.4 46.4 52.1 59.2 45.2 48.6 58.0 43.0
14. 01:00-02:00 53.8 58.7 46.5 49.6 69.0 44.3 45.6 59.5 42.0
15. 02:00-03:00 53.0 78.1 44.1 47.1 67.4 42.4 46.7 60.3 42.6
16. 03:00-04:00 52.6 72.2 44.2 48.0 66.5 43.7 48.6 59.0 43.3
19 04:00-05:00 52.1 81.2 44.7 51.0 69.0 45.9 49.9 65.3 44.0
18. 05:00-06:00 67.4 77.4 48.7 60.7 80.0 49.8 47.7 60.8 43.4
19. 06:00-07:00 66.8 79.8 51.1 59.2 75.4 52.0 48.4 59.3 43.7
20. 07:00-08:00 67.8 80.0 56.3 64.8 90.0 53.5 47.4 57.4 42.5
21 08:00-09:00 67.5 79.8 55.4 62.8 75.9 50.1 49.0 65.1 43.9
22 09:00-10:00 68.0 81.0 63.9 67.8 76.9 60.3 53.0 64.7 47.9
23. 10:00-11:00 66.3 77.1 53.1 67.8 75.7 57.8 53.4 62.5 49.0
24, 11:00-12:00 67.3 74.7 55.1 64.2 76.9 56.9 54.5 67.0 48.7
Leq 24 hr 64.0 - - 62.1 - - 60.8 - -
Lmax = 86.5 - - 90.0 - = 99.9 -
Standard® 70 115 - 70 115 - 70 115 -
Ldn 68.4 - - 64.2 - - 61.5 = =
Standard @ Notification of the National Environment Board No. 15 (1997) (B.E. 2540)
) Notification of the Ministry of Industry (2005) (B.E. 2548)
Remark 2010) (B.E. 2553)

REPORTED RESULTS REFER TO SUBMITTED

Reference to Notification of Department of Industrial,

Nomanypy S

Wannasiri Suriyawong

SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

Somchai Piyavorasakul

General Manager
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Thai Environmgntal Technic Limited
USEN aiadiniadaanlng a1na

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

ORIGINAL

Yy o
AURVY

i 0-2373-7979

TEST REPORT
Customer Name : USEM Yuginudiads 91ia (wmau) REPORT NO. :0961/2021/4-4
Project s Tanmamiipsusiudumuiiegasmnssuyufiuug  REPORT DATE : May 7, 2021
fuaUsemutinsi 123/2539 SAMPLING DATE  : April 30-May 3, 2021
wrdsemulng 28665715781 TYPE OF SAMPLE : Sound Level
Address s uamhwszau dnnamdunssiesd Swinasays
Contact : Tel. (036) 240 700
: Fax. (036) 240 783
Job No. : $640383/Apr
Result (dB (A))
Item Sampling Time SLLPLY
30/04-01/05/21 01-02/05/21 02-03/05/21
Leq Lmax Lo Leq Lmax Lgs Leq Lmax Ly,
1. 11:00-12:00 61.5 76.5 49.0 60.2 7.7 51.0 60.5 79.5 50.9
2. 12:00-13:00 58.1 78.8 46.8 60.2 77.1 50.0 65.5 92.4 54.0
3. 13:00-14:00 61.2 81.5 46.7 60.9 74.4 49.8 56.8 71.9 53.6
4. 14:00-15:00 60.2 77.2 46.7 57.5 78.3 49.9 57.2 78.0 53.9
5. 15:00-16:00 59.2 77.6 46.3 56.2 81.9 49.9 59.8 73.7 57.1
6. 16:00-17:00 53.3 75.2 46.1 55.0 78.1 49.9 57.4 79.5 55.0
7. 17:00-18:00 55.9 82.0 46.0 63.0 81.7 50.4 58.9 79.7 54.8
8. 18:00-19:00 60.1 79.3 48.7 52.6 68.6 50.3 55.7 61.7 54.6
9. 19:00-20:00 56.2 93.2 48.1 53.1 64.6 51.6 56.0 64.9 55.0
10. 20:00-21:00 49.7 76.3 47.7 52.4 58.9 51.1 55.8 66.7 55.0
11. 21:00-22:00 48.9 69.2 47.3 51.5 59.4 50.1 55.5 64.2 54.9
12. 22:00-23:00 49.7 59.4 47.7 51.0 62.4 50.0 55.4 65.1 54.5
13. 23:00-00:00 48.8 59.3 47.3 51.5 67.3 50.4 55.0 63.6 54.1
14. 00:00-01:00 48.4 67.8 46.4 52.4 62.2 51.4 54.9 64.9 54.1
15. 01:00-02:00 47.3 62.8 45.5 52.5 58.5 51.6 55.4 65.1 54.3
16. 02:00-03:00 47.1 62.1 45.3 53.2 69.7 52.1 55.8 68.6 54.9
17. 03:00-04:00 48.4 62.8 45.5 53.8 61.6 52.8 56.1 63.6 55.2
18. 04:00-05:00 51.0 82.3 45.8 59.7 82.5 52.6 62.9 83.7 56.0
19. 05:00-06:00 60.1 81.6 48.2 56.9 77.8 51.8 57.5 78.5 54.6
20. 06:00-07:00 56.0 79.7 47.3 58.0 74.4 51.8 63.9 76.9 54.2
21. 07:00-08:00 60.9 81.2 48.8 65.8 97.4 59.8 66.0 73.6 58.7
22. 08:00-09:00 61.5 81.1 52.5 59.9 80.6 53.2 64.4 75.0 54.5
23. 09:00-10:00 60.6 73.2 51.3 60.9 73.9 51.1 63.6 77.9 54.5
24, 10:00-11:00 61.2 76.2 47.4 55.5 70.4 49.9 59.4 75.5 52.5
Leq 24 hr 57.8 - = 58.5 - - 60.4 - -
Lmax - 93.2 - - 97.4 — - 92.4 =
Standard™® 70 115 - 70 115 - 70 115 -
Ldn 61.3 . = 62.7 . = 65.7 - -
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 Industrial. Werks (2010) (B.E. 2553)

Wannasiri Suriyawong

® REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

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

Somchai Piyavorasakul

General Manager
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RECALIBRATION
DUE DATE:

S s egm s B e TEESR R LYY
Liecemper 20, 2020

Calibration Certification information
Cal. Date: December 30, 2019 Rootsmeter $/N: 438320 Ta: 295 °K
Operator:  lim Tisch Pa: 744.2 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0068
Vol Init Vol. Final AVol, ATime 4p aH
Run {m3} {m3} {m3} {min} {mm Hg) {in H20}
1 1 2 1 1.3680 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 6 1 0.8690 7.9 5.00
4 7 8 1 0.8270 8.7 5.50
5 9 10 1 .0.6840 12.7 8.00
Data Tabulation
Pa ( Tstd POV
Vstd Qstd \/ AH( Pstd) Ta Qa N/ AH(TE/ Pa)
{m3) {x-axis) {y-axis) Va (x-axis) {y-axis}
0.9849 0.7195 1.4066 0.9957 0.7273 0.8904
0.9807 1.0100 1.9892 0.9914 1.0210 1.2592
0.9787 1.1262 2.2240 0.9894 1.1385 1.4078
0.9776 1.1821 2.3325 0.9883 1.1951 1.4765
0.9723 1.4215 2.8131 0.9829 1.4370 1.7808
m= 2.00328 = 1.25442
asTb = -0.03425 0A b= 20.02168
r= 1.60000 r= 1.00000
Calculations
Vstd=|AVol{{Pa-AP)/Pstd}{Tstd/Ta) Vaz={AVol{{Pa-AP)/Pa)
Qstd=1Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd -
Qstd= 1/m ((\/AH(MPstd X e ))b) Qa= 1/m ((‘/AH(Ta/Pa ))-b)
Standard Conditions
Tstd: 298.15 °¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
Iv: intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.lisch-env.com

TOLL FREE: {877)263-7610

FAX: {513)467-3009



Thai Environmental Technic Limited
YIHN malladsunagsilng a1na

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkek Date: 9-Sep-20

ITEM @ T5P Serial No: (No.s) Calibrate By ; Piput

Site Conditions

Barometric Pressure (mm Hg) ! 760.00 Corrected Pressure (mm Hg) 1 760.0
Temperatwre (*°C) 1 25.0 Temperature (deg K) : 298.90
Average Press. (mm Hg) : 759.1 Corrected Average (mm Hg) ! -
Average Temp {°C) : 32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make: Tisch Qstd Slope : 2.00328
Model 1 TE-5025A Qstd Intercept ¢ -0.03425
Serial# : 0068 Calibration Due Date : 30-Dec-20

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.30 1.768 6€0.0 60.00 Slope : 35.1874
2 9.00 1.515 56.0 56.00 Intercept: 0.5045
3 7.00 1.338 50.0 50.00 Corr. Coeff: 0.9827
4 5.00 1.133 40.0 40.00
5 3.00 0.882 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By =

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 268 deg K = ‘
Pstd = 760 mm Hg Approve By . 7}/&%@ W @
For subsequent calculation of sampler flow: 4
1/m{(D)[Sart(298/Tav)(Pav/760}]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Uimited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel | +66(0)2373-7799(Auto) Fax : +66(0)2373-7975 » admin@tet1995.com ¢ www.tet1995.com



Thai Environmental Technic Limited
YSEN maladunadenng 3100

High Volume TSP&PM-10 Calibration Report

e

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 20-Aug-20

ITEM: TSP Serial No : (No.9) Calibrate By : Piput

Site Conditions

Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mm Hg)} : 760.0
Temperature (°C) : 25.0 Temperature (deg K} : 298.0
Average Press. (mmHg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (Peg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00328
Mode! : TE-50252 Qstd Intercept : -0.03425
Serial# : 0068 Calibration Due Date : 30-Dec-20

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.746 60.0 60.00 Slope : 34.5883
2 9.60 1.564 56.0 56.00 Intercept: 1.2551
3 7.40 1.375 50.0 50.00 Corr. Coeff : 0.9912
4 5.00 1.133 42.0 42.00
5 3.00 0.882 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By =

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : KZW 2
For subsequent calculation of sampler flow: v
1m((D)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-779%{Auto) Fax : +66(0)2373-7979 e admin@tet1995.com » www.tet1995.com



Thai Environmental Technic Limiied
Y3un malingsulndauing I1nae

High Volume TSP&PM-10 Calibration Report

Location : Thal Environmemtal Tech Site ID : Bangkok Date: 24-Aug-20
ITEM : TS8P Serial No: (No.12) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) x 25.0 Temperature (deg K) 1 298.90
Average Press. (mm Hg) : 756.8 Correcied Average (mm Hg) @ -
Average Temp (°C) : 32.2 Average Temp: (Deg K) : -

Calibration Qrifice

Make : Tisch Qstd Slope : 2.00328
Model ; TE-50254 Qsid Intercept @ -0.03425
Serial# : 0068 Calibration Due Date : 30-Dec-20

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.20 1.761 60.0 60.00 Slope: 33.7861
2 9.80 1.580 54.0 54.00 Intercept: 1.3207
3 7.40 1.375 50.0 50.00 Corr. Coeff: 0.9934
4 5.00 1.133 40.0 40.00
5 3.00 0.882 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1{Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure

1 = actual chart response

m = calibrator Qstd slope Calibrate By — =

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K}

Pa = actual pressure during calibration (mm Hg)

d=2984d : 4
Tst eg K | /]"/77 eWZ:M . 2

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

1/m((D[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thal Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited
UIEN madagsulaasyling ana

High Volume TSP&PM-10 Calibration Report

Location : Thal Environmemtal Tech Site ID : Bangkok Date: 8-Sep-20

ITEM : TSP Serial No 1 (No.z24) Calibraie By : Piput

Site Conditions

Barometric Pressure {(mm Hg) : 760.00 Corrected Pressure (mm Hg) @ 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press, (mmHg) : 759.2 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00328
Model : TE-50252 Qstd Intercept : -0.03425
Serial# @ 0068 Calibration Due Date : 30-Dec-20

Calibration Information

Plate or ORIFICE Qsid Indicate Ic
Test # (in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 12.20 1.761 60.0 60.00 Slope: 33.7200
2 9.80 1.580 54.0 54.00 Intercept: 1.5344
3 7.20 1.357 50.0 50.00 Corr. Coeff: 0.9906
4 5.00 1.133 40.0 40.00
5 3.00 0.882 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response

m = calibrator Qstd slope Calibrate By e

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K 7’3 ﬁp ) g

Pstd = 760 mm Hg Approve By / ;;‘C?"‘”

For subsequent calculation of sampler flow;
1/m{(D)[Sart(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thal Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 = admin@tet1995.com » www.tet1995.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 T[S72
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

\‘\\‘\
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lonly il \\“\\\

Cert.No.: 20MM229

Certificate of Calibration Prase: 103

Equipment : Electrdnic Balance

Manufacturer : Mettler Toledo

Model : AB204

Serial No. : 1116392227

ID No. : TET.LAB.BALO1

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

Location : Balance Room

Received order : 5 May 2020

Calibration Date : 7 May 2020

Ambient Temperature : 15 °C t0 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Man Pattanapongpaiboon

Approved by : % :

Approved Signatory

Malee Butkruea
{ ) Suwit Imjai

(/) Pornthippa Tameyakul
()

Issue Date : 15 May 2020

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

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

A 0013957
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i1+ Equipment : Electronic Balance Cert.No.: 20MM229 I/
} Condition As-Received : Used Item Page: 2 of 3 Y
% Reference : 2005-00100C-13 W,
ff Procedure used :- {9
£ Calibration were conducted using in-house calibration procedure CP-OB01 according to direct 5

measurement method against standard weight. ?f:
» Condition of this result of calibration “:,g
1. Reference standard instruments:- ;
: Instruments Model Serial No. 1D No. Test report No. Due date :,f
i) 1) Standard Weight Set (2 15884 - 70RC138  MM-0191-18 31 Jan 2021 y
“#¢2. This instrument result of calibration was found accurate as shown on date and place of calibration only. }%,‘5
. This result of calibration was made on requested at the point specified by customer. é {
. This certificate is not certified for any commercial transaction. 3
. This certification is traceable to the International System of Unit maintained at:- ?,ﬁa
- National Institute of Metrology (Thailand). ‘zé
«% Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration ;};@;
X Range capacity : 0 g to 210 g Resolution 0.0001 g {f}’
1} Before Adjustment : 215
Balance - Measurement  Coverage : gé
Applied Weight Reading Correction Uncertainty Factor %;
(9) (9) (g9) (tmg) (k) Nl
100 100.0023 -0.0023 0.16 2.00 }f}:‘f
200 200.0044 -0.0044 0.29 2.00 EE
After Adjustment : ;,e@
w1 Determination of the standard deviation of weighing machine (n=10) gf
Applied Weight Standard Deviation s
(g) of Reading (g ) /:/f‘;
100 0.00003 !
200 0.00004 <l

 p ,MR\'&& B (ﬂnﬂzq;é?g P

o
~ '\:3%

o A g
g

Y
s §

.
N

A g

a 0998150
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L Equipment : Electronic Balance Cert.No.: 20MM229 ;{/9

'l Condition As-Received : Used Item Page: 3 0of 3 N
% Reference : 2005-00100C-13 %
ff Result of calibration 2 3 7 3 { :
/2. Effect of off center loading ; : eﬂa :*
A mass of 100 g was placed to various position on the pan. : : : : @ j?'

The weighing machine reading error obtained is given in the table Front Front Front N
Maximum difference between \1}

Position1  Position 2 Position 3 Position 4 Position 5 off-center and central loading g
(g) (g) (9) (g) (g) (9) .
0.0000 +0.0001 -0.0001 0.0000 +0.0002 0.0002 ‘“}

3. Departure from nominal value ;ﬁ
Balance Measurement Coverage g;:s

Applied Weight Reading Correction Uncertainty Factor {f’

(g) (g) (g) (¥tmg) (k) j
Unload 0.0000 0.0000 0.094 2.00 ;?

0.01 0.0100 0.0000 0.094 2.00 %

0.1 0.1000 0.0000 0.094 2.00 _ ‘;‘»é
0.5 0.5000 0.0000 0.094 2.00 7

1 1.0000 0.0000 0.094 2.00 5
5 5.0000 0.0000 0.095 2.00 ;;;

10 10.0000 0.0000 0.097 - 2.00 ’j

25 24.9999 +0.0001 0.11 2.00 5,@
50 49.9997 +0.0003 0.12 2.00 i‘}“

100 100.0001 -0.0001 0.16 2.00 1

200 200.0001 -0.0001 0.29 2.00 o

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage iﬁi
factor k , providing a level of confidence of approximately 95 %. “f:;
-000- }i ‘

a 0998149
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STl 7 A &
NSC-TISITIS 1702
ITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0225 MTC No. EEL. BP. 53/0164

CALIBRATION CERTIFICATE

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

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Level Calibrator Temperature :(23+3)°C
Manufacturer : Tenmars 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 Atienuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

- 6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure; CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert 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 Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt . 12 Jan, 2021

Date of Calibration . 15 Jan. 2021 1/ ?t /
W

The results relate only to the items tested or calibrated.
Advaeriising the ReportCertificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tembon Khlone Ha, Amphoe Khiong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. {(66) 0 2577 9000 : Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitermww tistrorth  E-mail : mic@tistr.orth E-mail : sumalee@tistr.orth



NSC-TISI-TIS 17025

ITISTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request Ne. 21-64/0225 MTC No. EEL. BP. 53/0164
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test =94 dB re 201Pa at 1000 Tz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value| Uncerfainty Tolerance limit
Type Level (dB) (dB) {dB) IEC60942:2003 Class 2
1/2 inch B&K 4180 94.48 0.48 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type Hz) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch B&K 4180 990.3 -9.7 + 1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch B&K 4180 1.82 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not includéd.
3. The microphone volume correction was not included.

Date of Calibration 15 Jan, 2021

2/3\]\/

The results relate only to the items tested or calibrated.
... Advertising the Report/Certificate.and publicity of theresutts.except.in.full are prohibited. unless written.permission.is.obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-rmail : rumpai@tistr.or.th Websitetwww.tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. {66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel, {66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2579 8592
E-mail : sumalee@tistr.or.th



NSC-TISFTIS 17025
L TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0225 MTC No. EEL. BP. 53/0164
Nominal Qutput of Unit Under Test = 114 dB re 20iPa at 1000 Hz
Acoustic Qutput in dB re 201Pa , 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  Tolerance limit
Type Level {dB) (dB) (dB) TEC60942:2003 Class 2
1/2 inch B&K 4180 114.39 0.39 +0.10 +0.75dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch B&K 4180 986.0 -14.0 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch B&K 4180 2.77 +0.61 +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 2@

.......................................

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory

Date of Calibration : 15 Jan, 2021 Industrial Metrology and Testing Service Centre

Date of Issue 1 18 Jan. 2021 Ref:2011264011200122001
End of Certificate 3/3

The results relate only to the items tested or calibrated.
.. Advertising-the Report/Certificate and publicity of the.results except-in full are prohibited untess written permission is obtained.from the.governor of TISTR.

FM.BL.MTC.002 Rev.3
Head Office Office/Laboratory Office
35 Mu 3 Tamben Khlong Ha, Amphoe KhlongLuang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thaitand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66) 0 2579 8592

E-mail 1 rumpai@tistr.orth Websiteswwaw tistr.orth E-mail @ mitc@tistr.orth E-mail : sumalee@tistrorth




Thai Environmental Technic Limited
VSEN maldagIunasN Ing a1na

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 26-Apr-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - IEC 60942(2003) CLASS1 Temperature (23+3)°C 25 °C
Accuracy : 94,0 £0.3 dB and 114.020.5 dB Relative Humidity(50+15%) : 3500 %RH
Frequency :at 1,000 Hz %1% Dued Date of Calibrate 31-May-2021
Calibrator Serial NO. : 181203570
] Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
tem U 7
Brand | Model | Serial NO.| Acoustic dB | aSefi1 | n¥sfiz| aSafiz| wfe +dB +dB | Calibrate
94.0 94.0 94.0 | 940 | 940
5 ACO | 6226 | 050076 94.0 0.0 PASS
114.0 11440 | 1141 | 1141 | 1141
94.0 93.9 939 | 939 | 939
8 ACO | 6226 030247 84.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 93.9 939 | 939 | 939
14 ACO | 6226 050079 94.0 0.1 PASS
114.0 1138 | 113.9 | 1139 | 1139
84.0 93.9 839 | 939 | 939
16 ACO | 6226 070044 94.0 0.1 PASS
114.0 1138 | 113.9 | 113.9 | 1139
94.0 94.1 94.1 | 941 | 94.1
17 ACO | 6226 | 070045 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 93.8 93.8 | 938 | 938
18 ACO | 6226 070046 94.0 0.2 PASS
114.0 113.7 | 1137 | 1137 | 1137
94.0 94.1 941 | 941 | 941
19 ACO | 6226 | 070047 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 941 | 941 | 941
20 ACO | 6226 070048 94.0 0.1 PASS
114.0 1140 | 114.0 | 114.0 | 114.0
94.1 94.0 84.0 | 940 | 940
21 ACO | 6226 070049 84.0 0.0 PASS
114.0 1141 | 1141 | 114.1 | 1144
94.0 94.1 94.1 | 94.1 94.1
23 RION | NL-21 | 00487676 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 93.8 938 | 938 | 938
25 ACO | 6226 | 100098 94.0 0.2 PASS
114.0 113.7 | 113.7 | 113.7 | 1137
Calibration By e

Thai Environmental Technic Limited

Approve by

(Fl{rj cclw I3

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel ; +65(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com ¢ www.tet1995.com




Thai Environmental Technic Limited
USHN madaduadsylng 910

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 26-Apr-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) : 7590 mmHg
Standard - 1EC 60942(2003) CLASS1 Temperature (2343)°C 25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50£15 %) : 500 % RH
Frequency at 1,000 Hz 1% Dued Date of Calibrate 31-May-2021
Calibrator Serial NO. : 181203570
1t Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
em o o e o
Brand | Model |SerialNO.| Acoustic dB | n3afi1 [ a3afi 2| a3afi3| mfe + dB +dB | Calibrate
94.0 94.0 84.0 94.0 94.0
26 ACO 6226 100099 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 93.8 93.8 93.8 93.8
28 ACO 6226 100101 94.0 0.2 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
894.0 94.1 94.1 94.1 94.1
29 ACO 6226 100102 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.9 93.8 93.9 93.8
30 ACO 6226 100106 94.0 0.1 PASS
114.0 113.9 113.9 | 1138 | 1138
894.0 94.1 94.1 94.1 94.1
31 ACO 6226 110098 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 93.8 33.8 93.8 93.8
32 ACO 6226 110105 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 93.8 83.8 93.8 93.8
33 ACO 6226 110096 94.0 0.2 PASS
114.0 113.7 | 1187 | 1437 | 113.7
94.0 93.9 93.9 93.9 93.9
34 ACO 6226 110099 84.0 0.1 PASS
114.0 1138 | 1139 | 113.8 | 1139
94.0 94.1 94.1 94.1 94.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.3 94.3 94.3 94.3
36 ACO 6226 110102 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 114.2
94.0 93.8 93.8 93.8 93.8
37 ACO 6226 110101 94.0 0.2 PASS
114.0 113.7 113.7 | 11387 | 1137
94.0 94.1 94.1 94.1 94.1
38 ACO 6226 110108 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 1140
Calibration By T

Approve by

(B(%@vrxﬁvod B

Thai Environmental Technic Limited

e Tel : +66(0)2373-7799{Auto) Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1995.com
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Thai Environmental Technic Limited
YSEN malagdunadsnlng 31na

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 26-Apr-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard : IEC 60942(2003) CLASSI Temperature (2323)°C 25 °C
Accuracy :94.0 £0.3 dB and 114.0=0.5 dB Relative Humidity(50+15%) . 500 %RH
Frequency :at 1,000 Hz =1% Dued Date of Calibrate 31-May-2021
Calibrator Serial NO. : 181203570
1t Instrument Calibrated Reference Before Adjust After Adjusf Deviation | Result
em o T o
Brand | Model | Serial NO.| Acoustic dB | n3shi1 | aSafiz|aSani 3| b + dB +dB | Calibrate
94.0 94.1 94.1 94.1 94.1
39 ACO 6226 110104 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 941 94.1 94.1 94.1
40 ACO 6226 110100 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
84.0 83.9 93.9 93.9 93.9
41 ACO 6226 130127 84.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 94.2 94.2 94.2 94.2
42 ACO 6226 130128 94.0 02 PASS
114.0 114.1 1141 | 11441 1141
94.0 g93.8 93.8 93.8 93.8
43 ACO 6226 130129 94.0 6.2 PASS
114.0 1137 | 1137 | 1137 | 1137
94.0 93.9 93.9 93.9 93.9
44 ACO 6226 130130 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.9 | 1139
94.0 83.9 93.9 93.9 93.9
45 ACO 6226 130131 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
84.0 94.3 94.3 94.3 94.3
46 ACO 6226 112028 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 114.2
94.0 842 94.2 94.2 94.2
47 ACO 6238 152073 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 93.7 93.7 93.7 93.7
48 ACO 6236 152074 94.0 0.3 PASS
114.0 113.7 137 | 1137 | 113.7
94.0 9441 | 941 | 941 | 9441
49 ACO 6238 152075 : 94.0 0.1 PASS
114.0 141 | 1144 | 1141 | 114.1
94.0 94.0 94.0 94.0 84.0
50 ACO 6236 152076 - 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
Calibration By —

Approve by

//71'9{ @Cﬁ,&"‘ B

Thai Environmental Technic Limited

o Tel : -+66{0)2373-7799{Auto) Fax : +66(0)2373-7579 » admin@tet1995.com » www.tet1955.com
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
VSN maladuadsylng ana

Equipment Type :Sound Level Meter Calibration Date 26-Apr-2021
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : IEC 60942(2003) CLASS! Temperature (23:3)°C 25 °C
Accuracy 1 94.0 0.3 dB and 114.020.5 dB Relative Humidity(50+15%) . 500 %RH
Frequency :at 1,000 Hz +1% Dued Date of Calibrate 31-May-2021
Calibrator Serial NO. : 181203570
| Instrument Calibrated Reference Before Adjust After Adjustt Deviation Result
tem
Brand | Model | Serial NO.| Acoustic dB avafi1 | aSefiz | a¥en 3| mle +dB +dB Calibrate
94.0 941 | 941 | 941 | 94.1
51 ACO 6236 162077 - 94.0 0.1 PASS
114.0 1140 | 114.0 | 114.0 | 1140
94.0 84.0 94.0 94.0 94.0
52 ACO 6226 150142 - 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 938 | 93.8 | 938 | 93.8
53 ACO 6236 160095 . 94.0 0.2 PASS
114.0 113.7 | 1137 | 118.7 | 1137
94.0 94.1 94.1 94.1 94.1
54 ACO 6226 160096 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 938 | 938 | 93.8 | 93.8
55 ACO 6236 160097 : 94.0 0.2 PASS
114.0 113.7 | 1137 | 1187 | 118.7
94.0 940 | 940 | 940 | 94.0
56 ACO 6226 160098 - 94.0 0.0 PASS
114.0 1139 | 1139 | 113.9 | 1139
94.0 94.1 94.1 94.1 94.1
57 ACO 6226 160099 : 94.0 0.1 PASS
114.0 11414 114.1 | 1141 1 1141
94.0 94.1 94.1 94.1 94.1
58 ACO 8226 160143 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.1 94.1 94.1 94.1
59 ACO 6226 160203 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 114.1
94.0 94.1 94.1 94.1 94.1
60 ACO 6226 160204 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
94.0 93.8 93.8 93.8 93.8
61 ACO 6226 160205 - 84.0 0.2 PASS
114.0 1137 | 1137 | 1137 | 1137
94.0 941 94.1 94.1 94.1
62 ACO 6226 160211 - 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
Calibration By T

Approve by

77’}—{9.,0 Loce B

Thai Environmental Technic Limited

o Tel ; +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com e www.tet1995.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES )
33 e o oot
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSe.TISITIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 20CHO468

Page.: 10f 2
4 il ] ]
Certificate of Calibration

Equipment : pH Meter
Manufacturer : Horiba
Model : ) LAQUA-PH1300
Serial No. : B06D0012
ID No. : -
Condition As-Received: Used Iltem
Received Date : 17 July 2020
Calibration Date : 17 July 2020
Reference : 2007-04950C-7
Submitted by : Thai Environment Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Calibration Place: Laboratory (Thai Environmental Technic Limited.)
Ambient Temperature : (27.2 -27.3) °C
Relative Humidity : (55.7 - 58.5) %
Calibration Procedure : In -house method : CP-OCH2

based on direct measurement by
using standard voltage calibrator and
certified reference material (CRM)

Calibrated by : Kunchit Promprat

Approved by : . Wliu ’
Approved Signatory

( ) Pornthippa Tameyakul
(/) Malee Butkruea
() Saithip Meangmai

Issue Date : 4 August 2020

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

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

A 0017418



Cert. No.: 20CHO468

Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument D -
Instrument Model Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 741B 9771002 130RC016 19E4415 17 Nov 2020
2) Digital Thermometer 11036 - 130RC017 207859 19 Apr 2021

This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :The measurement results are traceable to Sl through Merck Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15185-01-00
:The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited no. AR-1835
rhe measurement results are traceable to Si through Hach Lenge GmbH Lid.,
Deutsche Akkreditierungsstelle, Accredited no.D-K-15184-01-00

Buffer Solution Manufacturer Lot No. Exp. date
pH 1.681 CPA chem 670691 20 Dec 2021
pH 4.007 Merck HC92078000 31 May 2022
pH 6.866 Merck HC99138402 31 May 2022
pH 9.183 Merck HC99627703 31 May 2021
*pH 12.44 Hach Lenge GmbH C02624 21 May 2021

3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7,10)

. Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mV mV pH (xmV) k
pH Meter 1.680 314.73 314.7 1.680 0.058 2.00
S/N.: B06D0012 4.000 177.48 1775 4.000 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
12.000 -295.80 -295.8 11.999 0.058 2.00

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading Reading |pH measurement factor
{mV) (%) k
"IpH Electrode 1.681 1.633 301.3 0.0070 2.00
S/N.: 9X9M0055 4.007 4.008 160.6 0.0088 2.00
6.866 6.873 -7.8 0.017 2.00
9.183 9.166 -142.7 0.051 2.00
*12.44 12.358 -331.2 0.11 2.00
Remark : * = Not NSC-ONSC Accredited ,
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage ;o
- factor k, providing a level of confidence of approximately 95 %. Miuv
I R e e s T P, 11« TS L R
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

)

K

&
“rely ™

NSC-TISITIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21MM172
Page.: 1 of 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : AB204

Serial No. : 1116382227

1D No. : TET.LAB.BALO1

Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Location : Balance Room

Received order ; 26 April 2021

Calibration Date : 26 April 2021

Ambient Temperature : 15 °Cto 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : m )

Approved Signatory

() Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date : 11 May 2021

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 @ Equipment Calibration and Testing Services.

A 0027904




Equipment: Electronic Balance Cert.No.: 21MM172
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2104-04800C-15
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration

1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2 15884 24053 70RC007 MM-0189-19 17 Jan 2022
2. This certificate is valid only to 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 commercial transaction.

5. This certification is traceable to 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 9

Before Adjustment :

Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (9) (g) (¥mg) (k)
100 99.9998 +0.0004 0.19 2
200 199.9993 +0.0007 0.29 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00004
200 0.00005

Wy, -

a 1053756



Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2104-04800C-15
Resuit of calibration

2. Effect of off center loading

A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1  Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g9) (g)
-0.0002 -0.0003 -0.0002 0.0000 +0.0001

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g9) (£mg)
Unload 0.0000 0.0000 0.11
0.01 0.0101 -0.0001 0.11
041 0.1000 0.0000 0.1
0.5 0.5001 -0.0001 0.11
1 1.0002 -0.0002 0.11
5 5.0002 -0.0002 0.11
10 10.0001 -0.0001 0.11
25 24.9999 +0.0001 0.12
50 49.9999 +0.0001 0.13
100 100.0000 0.0000 0.19
200 200.0000 0.0000 0.29

Cert.No.: 21TMM172
Page: 3 0of 3

Front

Maximum difference between
off-center and central loading

(g)
0.0003

Coverage
Factor
(k)
2.04
2.04
2.04
2.04
2.04
2.04
2.03
2

2
2
2

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

factor k , providing a level of confidence of approximately 95 %.

-00o-

Wl -

a 1053755
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) W 7 \g\
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’/////A\\\\C -‘ 7 7]
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il Sl_n 3{;
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008 ‘\
Cert.No.: 20CHO704 M
Page.. 1 of 3 /4
\f
L * ® é
Certificate of Calibration v
Equipment : Spectrophotometer K
Manufacturer : Labtech %/fﬂ
Model : Blue Star A }
88
Serial No. : 1606UV1507 7
ID No. : - ia
| v
Condition As-Received: Used ltem §

Received Date :

) N\

P

05 November 2020

SN

Calibration Date : 06 November 2020 Y
Reference : 2011-00110C-2 ) ;
{7
Submitted by : Thai Environmental Technic Limited |
1/6 Soi Ramkhamhaeng 145, ;
Khwaeng/Khet Saphan Sung, 7
) Bangkok 10240 A
'IJ @
N Calibration Place : Laboratory (Thai Environmental Technic Limited) ;;ie
} Ambient Temperature : (23.8-24.8)°C (On-Site) i
/, ¢
¢ Relative Humidity : (55.0-56.0)% (On-Site) 3{,@_
N Calibration Procedure : In - house method : «::
) CP-OCH4 based on ASTM E 275-01 ;3‘
i #
: 7
i
i Calibrated by : Uthen Kankawi N
i’ ¢
? 7
) . |
/ Approved by : (mdb.l by
N Approved Signatory ?/f;,
A ( \/) Malee Butkruea 4
; () Saithip Meangmai . 4.
: () Warakorn Lerngagtrakul 1%
{5
J Issue Date : 10 November 2020
% L7
: /4
) 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 ? 3
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. N 'ﬁ
e 3
'Y {7
[~ o
I _ I
Ty weo r/\\;{; 3 ?/f?g:;i ¢ ?/Q)jg: 22 /—’?{’}é‘ 2 7%&‘:;;%: 2 R;}Q; .°/~-~§x§% 2 v)ﬁ?;}j: i ),k\?;}g mFE

A 002162



Cert. No.: 20CHO704

Page: 20of 3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set 32593 85665 17 July 2022
2. Wavelength Standard set 14536 74104 10 Jan 2021
3. Wavelength Standard set 14537 74105 10 Jan 2021
4. Stray Light Standard set 14004 74102 10 Jan 2021

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certificate is traceable to the International System of Unit maintained at :

- 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

4. Spectral BandWidth : 2 nm
Scan Speed : Slow

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (nm) k

361.00 361.7 0.18 2.00
472.47 473.4 0.16 2.00
573.33 574.4 0.16 2.00
684.49 683.8 0.17 2.00
879.27 879.8 0.16 2.00

Mady, .

a 1026947



Cert. No.:
Page :
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*Abs) k
Zero 0.0000 0.0028 2.00
0.5704 0.5695 0.0028 2.00
420.0
0.7139 0.7126 0.0028 2.00
1.0037 0.9980 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5204 0.5193 0.0028 2.00
546.1
0.7000 0.6984 0.0028 2.00
0.9837 0.9797 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5621 0.5603 0.0028 2.00
635.0
0.7650 0.7625 0.0028 2.00
1.0761 1.0710 0.0028 2.00
Stray Light
* Straylight at
Reading at 260.53 nm
Wavelength 260.53 nm
Abs 2.2368
%T 0.58
Remark

20CHOQO704
30of3

- Each individual filter is' measured against the empty filter holder (blank) used to zero the spectrophotometer

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at wavelength 260.53 nm

- *: Not NSC-ONSC Accredited

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

factor k , providing a level of confidence of approximately 95 %.

-000-

Ml -

a 1026946



WO0-01234796/2021

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Address :

Customer : 155 madlndunadexing

$a

1/6 B WANKY 145

UURNASWIUIY 1UIRTSWIHEN

AFTUNWHNIUAT 10240

Date Tested:

April 9, 2021

Recommendation Recertification

Period
Recertification Due:
Date Last Certified:

6 Months

October 9, 2021

October 15, 2020

IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

User Name: Khun Nattapong Visit Number: 1of2

Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

S10

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION DATE
July 30, 2021

June 30, 2021

CUSTOMER INITIALS

Page 10of4

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



MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

WO-01234796/2021

SERIAL NUMBER : 078N1310024C

DATE TESTED : April 9, 2021

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

B. Inspect and replace as necessary, all torch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

B. As regiured, check and replace all purgebfilters.
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PerkinEler Ltd. 290 Soi 17, Rama 9 Road

A. Torch View Alignment.
B. Wavelength Calibration. OK
Page 2 of 4

. Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand




MAINTENANCE REPORT AND TEST CERTIFICATE

WO-01234796/2021

OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 8, 2021
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00691

Ni 231.604 nm <0.011 0.00811

Ni 341.476 nm <0.015 0.01198
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01526
Precision

Zn 206.200 nm % RSD <10 0.62

Mg 280.271 nm % RSD <1.0 0.53

Mg 285.213 nm % RSD <1.0 0.35

Ba 455.403 nm % RSD <10 0.42
Detection Limits : Axial As 193.696 nm 3(SD) ppb 3.63

Se 196.026 nm 3(SD) ppb 6.67

TI  190.801 nm 3(SD) ppb 5.72

Pb 220.353 nm 3(SD) ppb 1.95
Detection Limits : Radial As 193.696 nm 3(SD) ppb 9.69

Zn 213.857 nm 3(SD) ppb 0.29

Mn 257.610 nm 3(SD) ppb 0.28

La 379.478 nm 3(SD) ppb 1.31

Ba 455.403 nm 3(SD) ppb 0.21

Ba 493.408 nm 3(SD) ppb 1.61
BEC : Axial (IBX1000)/(S-1B) Mn 257.610 nm <30 ppb 7.25
BEC : Radial (1B X 1000)/(iS-IB) Mn 257.610 nm < 30 ppb 14.34
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WO-01234796/2021

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 9, 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 certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service DepartmentPerkinElmer Ltd.
—_— &7
S hE WS LA

( jphan Promlumda )

Avuthorized Representative :

Service Engineer
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"Method: DLRL-Cal

1 Date: 9/4/2564 11:14:38

Method Loaded
Method Name:
IEC File:
Method Description:

Precision

C8000 -N=10- 1.0% RSD

Method Last Saved: 3/5/2554 12:31:51
MSF File:

Sequence No.: 3

Sample ID: RSD STD (N069~1579/10)
Analyst:

Initial Sample Wt:

Dilution:

Wash Time:

Autosampler Location:

Date Collected: 9/4/2564 10:38:29
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: RSD STD (N069-1579/10)

Analyte BRack Pressure Flow
All 148.0 kPa 0.50 L/min
Mean Data: RSD STD (N069-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Zn 206.200 304306.1 1871.53 0.62%
Mg 280.271 1991965.0 10604.97 0.53%
Mg 285.213 120900.1 421.87 0.35%
Ba 455.403 4452163.7 18645.02 0.42%
Method Loaded
Method Name: Resolution Method Last Saved: 3/5/2554 12:31:33
IEC File: MSF File:
Method Description: CB000-Ensure that Resolution Log is On, Ctrl Shift L
Sequence No.: 4 Autosampler Location:
Sample ID: Res (N069-1579/10) Date Collected: 9/4/2564 10:42:35
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Res (N069-1579/10)
Analyte Back Pressure Flow
All 147.0 kPa 0.50 L/min
Mean Data: Res (N069-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696-Res 20500.4 240.72 1.17%
Ni 231.604-Res 122003.8 1835.12 1.50%
Ni 341.476-Res 88874.4 412.08 0.46%
Ba 455.403-Res 1779729.3 11951.92 0.67%
Method Loaded
Method Name: MnBEC Method Last Saved: 15/10/2563 10:51:07
IEC File: MSF File:
Method Description: C8000-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50ug/L

Sequence No.: 5

Sample ID: IB (2% HNO3)
Analyst:

Initial Sample Wt:
Dilution:

Wash Tine:

Autosampler Location:

Date Collected: 9/4/2564 10:45:23
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

IB (2% HNO3)
Back Pressure

Nebulizer Parameters:
Analyte



Method: DLRL-Cal

Page 2

Date:

9/4/2564 11:14:38

All
User canceled analysis.

148.0 kPa

0.50 L/min

Sequence No.: 6

Sample ID: IB (2% HNO3)
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:
Date Collected:
Data Type: Original
Initial Sample Vol:
Sample Prep Vol:

9/4/2564 10:46:38

Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 147.0 kPa 0.50 L/min
Mean Data: IB (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 1259966.4
Mn 257 RN 976819.5
Sequence No.: 7 Autosampler Location:
Sample ID: IS (N069~1578/10 Date Collected: 9/4/2564 10:51:03
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (N0639-1579/10
Analyte Back Pressure Flow
All 148.0 kPa 0.50 L/min
Mean Data: IS (N069~1579/10
Mean Corrected Calib. Sanple
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 165075.0
Mn 257 RN 59067.9
Method Loaded
Method Name: DLRL-Cal Method Last Saved: 15/10/2563 10:52:47
IEC File: MSF File:
Method Description: C8000~Calibration for later test
Sequence No.: B Autosampler Location:
Sample ID: IDL-RL (2% HNO3) Date Collected: 9/4/2564 10:53:27
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL~RL (2% HNO3)
Analyte Back Pressure Flow
All 148.0 kPa 0.50 L/min
Mean Data: IDL-RL (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 32.1 5.29 16.48%
Zn 213.857 297.0 8.82 2.97%
Mn 257.610 2066.0 84.79 4.10%
La 379.478 493.7 86.43 17.51%
Ba 455.403 265.4 357.95 134.85%
Ba 493.408 2000.4 2088.26 104.89%




*Method: DLRL-Cal Page 3 Date: 9/4/2564 11:14:38

Method Loaded

Method Name: MnBEC Method Last Saved: 15/10/2563 10:51:07
IEC File: MSF File:

Method Description: CB8000-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50ng/L

Sequence No.: 9 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 9/4/2564 11:02:39
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HBNO3)
Analyte Back Pressure Flow
All 148.0 kPa 0.50 L/min

Mean Data: IB (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 149927.0
Mn 257 RN 55282.9
Method Loaded
Method Name: DLXL-Cal Method Last Saved: 18/10/2562 16:03:02
IEC File: MSF File:

Method Description: CB8000-Calibration for later test

Sequence No.: 10 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 9/4/2564 11:03:47
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:
User canceled analysis.

Method Loaded

Method Name: DLXL-Cal Method Last Saved: 18/10/2562 16:03:02
IEC File: MSF File:

Method Description: C8000-Calibration for later test

Sequence No.: 11 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 9/4/2564 11:04:00
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 148.0 kPa 0.50 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 -110.1 [0.00] ung/L
As 193.696 201.4 [0.00] pg/L
Se 186.026 114.7 [0.00] ng/L
Pb 220.353 1083.7 [0.00] ng/L
Method Loaded
Method Name: DLXL~Cal Method Last Saved: 9/4/2564 11:05:06
IEC Pile: MSF File:

Method Description: CB000-Calibration for later test
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Sequence No.: 12 Autosampler Location:

Sample ID: IDL~-XL (2% HNO3) Date Collected: 9/4/2564 11:05:54
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: 3X Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IDL~XL (2% HNO3)
Analyte Back Pressure Flow
All 148.0 kPa 0.50 L/min

Mean Data: IDL~XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 ~-20.8 22.38 107.60%
As 193.69%96 32.2 32.93 102.12%
Se 196.026 ~15.9 16.34 102.53%
Pb 220.353 -25.3 49.48 195.42%
Method Loaded
Method Name: DLXL-Cal Method Last Saved: 9/4/2564 11:08:19
IEC File: MSF File:

Method Description: C8000-Calibration for later test

Sequence No.: 13 Autosampler Location:

Sample ID: DL-Standard Date Collected: 9/4/2564 11:09:10
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:
User canceled analysis.

Sequence No.: 14 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 9/4/2564 11:10:22
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:
User canceled analysis.

Sequence No.: 15 Autosampler Location:

Sample ID: DL-Standard Date Collected: 9/4/2564 11:10:26
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 148.0 kPa 0.50 L/min

Mean Data: DL-Standard

Mean Corrected Calib

Analyte Intensity Std.Dev. RSD Conc. Units

Tl 190.801 -19.7 [1000] ng/L
Standard intensity and concentration values are not in the same order.

As 193.696 -20.3 [1000] pg/L
Standard intensity and concentration values are not in the same order.

Se 196.026 -11.6 [500] ng/L
Standard intensity and concentration values are not in the same order.

Pb 220.353 ~109.9 [500] pg/L

Standard intensity and concentration values are not in the same order.

Calibration Summary



IEC File:
Method Description:

"Method: DLRL-Cal Page 5 Date: 9/4/2564 11:14:38
ZAnalyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
T1 190.801 1 Lin, Calc Int 0.0 0.0000 0.00000 -1.000000
As 193.696 1 Lin, Calc Int 0.0 0.0000 0.00000 ~1.000000
Se 186.026 1 Lin, Calc Int 0.0 0.0000 0.00000 ~-1.000000
Pb 220.353 1 Lin, Calc Int 0.0 0.0000 0.00000 ~1.000000
Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous
Results Data Set (original): PMSAPR21
Results Library (original): C:\Users\Public\PerkinElmer\IPV\Results.mdb
Results Data Set (reprocessed):

Results Library (reprocessed):

Method Loaded

Method Name: DLRL~Cal Method Last Saved: 15/10/2563 10:52:47

MSFEF File:

C8000~Calibration for later test

Sequence No.: 1
Sample ID: Calib Std 1
Analyst:

Logged In Analyst (Original)

Initial Sample Wt:

Autosampler Location:

Date Collected: 9/4/2564 10:32:31

Data Type: Reprocessed on 8/4/2564 11:14:28
TET

Initial Sample Vol:

Dilution:
Wash Time:

Sample Prep Vol:

Nebulizer Parameters:

Calib std 1

Analyte Back Pressure Flow
All 147.0 kPa 0.50 L/min
Mean Data: Calib Std 1
Mean Corrected Calib

Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 8188.2 [5.0} mg/L

The required calibration blank has not been analyzed.
Zn 213.857 91639.3 [1.0}] mg/L

The required calibration blank has not been analyzed.
Mn 257.610 912769.3 [1.0] mg/L

The required calibration blank has not been analyzed.
La 379.478 197638.9 [1.0] mg/L

The reguired calibration blank has not been analyzed.
Ba 455.403 502837.2 [0.1] mg/L

The required calibration blank has not been analyzed.
Ba 493.408 390040.2 [0.1) mg/L

The required calibration blank has not been analyzed.
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
As 193.696 1 Lin, Calc Int -0.0 1638 0.00000 1.000000
Zn 213.857 1 Lin, Calc Int 0.0 91640 0.00000 1.000000
Mn 257.610 1 Lin, Calc Int 0.0 912800 0.00000 1.000000
La 379.478 1 Lin, Calc Int 0.0 197600 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 5028000 0.00000 1.000000
Ba 493.408 1 Lin, Calc Int 0.0 3900000 0.00000 1.000000
Sequence No.: 2 Autosampler Location:
Sample ID: IDL-RL (2% HNO3) Date Collected: 9/4/2564 10:53:27
Analyst: Data Type: Reprocessed on 9/4/2564 11:14:28
Logged In Analyst (Original) TET

Initial Sample Wt:

Dilutio

n: 3X

Wash Time:

Initial Sample Vol:
Sample Prep Vol:



Method: DLRL-Cal Date: 9/4/2564 11:14:38
Nebulizer Parameters: IDL-RL (2% HNO3)
Analyte Back Pressure Flow
All 148.0 kPa 0.50 L/min
Mean Data: IDL-RL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units sStd.Dbev. RSD
As 193.696 32.1 0.0 mg/L 0.00 58.8 npg/L 9.69 16.48%
Zn 213.857 297.0 0.0 mg/L 0.00 9.7 pg/L 0.29 2.97%
Mn 257.610 2066.0 0.0 mg/L 0.00 6.8 ng/L 0.28 4.10%
La 379.478 493.7 0.0 mg/L 0.00 7.5 pg/L 1.31 17.51%
Ba 455.403 265.4 0.0 mg/L 0.00 0.2 pg/L 0.21 134.85%
Ba 493.408 2000.4 0.0 mg/L 0.00 1.5 pg/L 1.61 104.89%



Mn 257 RN 983705.1

" Method: MnBEC Page 1 Date: 9/4/2564 11:15:24
Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 9/4/2564 11:02:39

Analyst: Data Type: Reprocessed on 9/4/2564 11:15:12
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNO3)

Analyte Back Pressure Flow

All 148.0 kPa 0.50 L/min

Mean Data: IB (2% HNO3)

Mean Corrected Calib. Sample

Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 149927.0

Mn 257 RN 55282.9

Sequence No.: 2 Autosampler Location:

Sample ID: IS (N069-1579/10 Date Collected: 9/4/2564 10:36:59

Analyst: Data Type: Reprocessed on 9/4/2564 11:15:12
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N069-1578/10

Analyte Back Pressure Flow

All 148.0 kPa 0.50 L/min

Mean Data: IS (N069-1579/10

Mean Corrected Calib. Sample

Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 7327784.3



Method: Precision Page 1

Date: 9/4/2564 10:41:54

Method Loaded
Method Name: Precision
IEC File: MSF File:
Method Description: C8000 -N=10- 1.0% RSD

Method Last Saved: 3/5/2554 12:31:51

Sequence No.: 3 Autosampler Location:
Sample ID: RSD STD (N069-1579/10) Date Collected:
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

9/4/2564 10:38:29

Nebulizer Parameters: RSD STD (N069-1579/10)
Analyte Back Pressure Flow
All 148.0 kPa 0.50 L/min

Mean Data: RSD STD (N069-1579/10)

Mean Corrected Calib.
Analyte Intensity Conc. Units Std.Dev.
Zn 206.200 304306.1
Mg 280.271 1991969.0
Mg 285.213 120800.1

Ba 455.403 4452163.7

Conc.

Sample
Units Std.Dev.
1871.53
10604.97
421.87
18645.02

RSD
0.62%
0.53%
0.35%
0.42%



"Method: DLRL-Cal Page 1 Date: 9/4/2564 10:32:12

Analysis Begun

Start Time: 9/4/2564 10:14:08
Logged In Analyst: TET
Spectrometer: Optima 8000

Plasma On Time: 9/4/2564 10:06:22
Technique: ICP Continuous
Autosampler: S10

Sample Information File: C:\Users\Public\PerkinElmer\IPV\OPT7000-IPV.sif
Batch ID:

Results Data Set: PMOAPR21

Results Library: C:\Users\Public\PerkinElmer\IPV\Results.mdb

Method Loaded

Method Name: DLRL-Cal Method Last Saved: 15/10/2563 10:52:47
IEC File: MSF File:

Method Description: C8000-Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 9/4/2564 10:14:12
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 144.0 kPa 0.50 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 7.0 [0.00] mg/L
Zn 213.857 11554.8 {0.00) mg/L
Mn 257.610 2563.9 [0.00] mg/L
La 379.478 477.8 [0.00] mg/L
Ba 455.403 2063.9 [0.00] mg/L
Ba 493.408 3387.7 [0.00] mg/L

Sequence No.: 2
Sample ID: Calib Blank 1

Autosampler Location:
Date Collected: 9/4/2564 10:17:42

Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 145.0 kPa 0.50 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 14.6 [0.00] mg/L
Zn 213.857 4285.9 [0.00] mg/L
Mn 257.610 6613.4 [0.00] mg/L
La 379.478 942.1 [0.00] mg/L
Ba 455.403 10658.4 [0.00] mg/L
Ba 493.408 10319.1 [0.00] mg/L

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
-7.0 15.0 -6275.8
-6.5 15.0 -6167.8
-6.0 15.0 -6118.2
-5.5 15.0 ~5922.9
-5.0 15.0 -5693.4



Method: DLRL-Cal Page 2 Date: 9/4/2564 10:32:12

-4.5 15.0 -5441.1
-4.0 15.0 0.0
-3.5 15.0 185462.8
-3.0 15.0 234456.3
~2.5 15.0 319349.7
-2.0 15.0 442839.9
-1.5 15.0 590789.8
-1.0 15.0 706665.6
~0.5 15.0 723605.6
0.0 15.0 716036.2
0.5 15.0 623031.4
1.0 15.0 501703.4
1.5 15.0 365205.8
2.0 15.0 227908.5
2.5 15.0 141411.8
3.0 15.0 145701.5
3.5 15.0 134139.7
4.0 15.0 108395.0
4.5 15.0 82618.6
5.0 15.0 60975.5
5.5 15.0 43485.0
6.0 15.0 31387.1
6.5 15.0 24241.9
7.0 15.0 18089.6

9/4/2564 10:27:04 aligned for analyte Mn 257.610
X viewing position set to -0.5 mm having Peak intensity 723605.6 for Radial viewing

Align View XY Axial for analyte Mn 257.610

X-position Y-position Intensity
-2.0 15.0 2962315.4
-1.6 15.0 4002555.3
-1.2 15.0 4948782.8
-0.8 15.0 5637749.0
~-0.4 15.0 6025823.7

0.0 15.0 6222811.5
0.4 15.0 6025499.1
0.8 15.0 5397680.2
1.2 15.0 4705364.3
1.6 15.0 3710925.8
2.0 15.0 2908640.9
0.0 10.0 83785.4
0.0 10.5 127865.6
0.0 11.0 237546.6
0.0 11.5 493928.7
0.0 12.0 903238.8
0.0 12.5 1535373.2
0.0 13.0 2394297.7
0.0 13.5 3654888.9
0.0 14.0 4639715.8
0.0 14.5 5539161.5
0.0 15.0 6250293.1
0.0 15.5 6443479.9
0.0 16.0 6416966.4
0.0 16.5 5963078.8
0.0 17.0 5194077.3
0.0 17.5 4205174.5
0.0 18.0 3402083.2
0.0 18.5 2590397.6
0.0 19.0 1655632.6
0.0 19.5 1082127.2
0.0 20.0 654568.9
~-0.8 15.5 6159225.4
-0.4 15.5 6370340.9
0.0 15.5 6503977.9
0.4 15.5 6067051.1
0.8 15.5 5566560.9
0.0 13.5 3853179.0
0.0 14.0 4549142.1
0.0 14.5 5471983.7
0.0 15.0 6146221.0
0.0 15.5 6526109.7
0.0 16.0 6387009.5
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0.0 16.5 5964323.9
0.0 17.0 5161325.4
0.0 17.5 4121654.1

9/4/2564 10:30:11 aligned for analyte Mn 257.610
X viewing position set to 0.0 mm having Peak intensity 6526109.7 for Axial viewing
Y viewing position set to 15.5 mm having Peak intensity 6526109.7 for Axial viewing




wu
e
wu
wu
wu
wu
wu
wu
wu
wu
wu
wu

9¢ST0°0
$2S10°0
915100
861T0°0
96110°0
06T10°0
860070
8620070
1180070
98900°0
98900°0
16900°0

:S9Y
:soY
1Sod
1SoY
:sad
:Sod
159y
LS9y
sad
1S9y
1S9y
LS9

1 obed

doy
doy
doy
doy
doy
doy
doy
doy
doy
doy
doy
day

NN NN N

sLsAjeuy

SOU-£0V "SSP
SAU-E0Y "SSP
SoYU-£0V "SSP
SoU-9/Y " TPE
S9Y-9/.¥ " I¥E
S9Y-9.LY " TVE
S9Y-¥09 " TEL
S9Y-¥09°TEL
S9U-p09°TEL
S9Y-969° €61
S9¥-969° €61
S9U-969"€6T

(01/64ST~690N)
(0T/6.5T-690N)
(0T/6/5T~690N)
(0T/6/ST~690N)
(0T/6LST-690N)
(0T/64ST-690N)
(0T/64ST~690N)
(0T/64ST~690N)
(0T/6/ST-690N)
(0T/64ST~690N)
(0T/64ST~690N)
(0T/6/ST-690N)

soY
SsoY
Sy
soy
SoY
soy
saY
SoY
SsoY
SaY
soY
Sy

HO
‘dr
-dI
-axr
H R
-ax
:ar

:ax

Hes

1202/60/%0
T202/60/%0
1202/60/v0
1202/60/%0
T202/60/¥0
1202/60/¥0
T202/60/%0
T20Z/60/%0
T202/60/%0
1202/60/¥0
1202/60/%0
T202/60/%0

648°27:¥v:01
0€8 v1:v¥-0T
989°90:¥¥:01
60Y " ¥S:EV:0T
1667 LV eV 0T
L9€° 0V eV 0T
069°0€:€v:01
L02°€2:€¥:01
0T9°9T:¢ev: 01
9/£°50:¢v:01T
6/,.°85:2v:01
L50°05§:¢v:0T

N A - A A A



PerkinkElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number.  N0691579
Description: Optima Family Multi-Element Standard
Matrix: 2% HNQs
Lot Number: 2-01MJIX1

Certification Date; 5 ;{%?é o
Sak

Expiration Date: f{] 3 2821

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 50.0 pg/imL. 49.9 ug/mL 3103a* Ni 10.0 pg/mL 9.98 pg/mb
K 50.0 ug/mbL  49.8 ug/mL 3141a* Sr 10.0 pg/mbL 10.0 pg/mL
La 10.0 yg/mt.  8.84 pg/mtb 3127a* Zn 10.0 pg/mL 10.0 pg/mL
Li 10.0 pg/mL  9.91 pg/imb 3128a” Ba 1.00 pg/mL 0.890 pg/mtL
Mn 10.0 pg/mL  8.96 pg/mlL 3132 Mg 1.00 pg/mlL 0.990 pg/mtL

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 5-152MKB, 1-140YJ, 3-77MKB

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer Pure Atomic Spectroscopy Standards are stable and accurate to £0.5% of certified concentration
until the expiration date, provided the standards are kept tightly capped and stored under normal laboratery conditions, This value Is
the sum-of cumulative errors associated with the analytical determinations, pipetting, and diluting to final volume. For these solutions
e use high purity acids, ASTM Type | waler {18 megohm double defonized), and leached, tripie-rinsed botles. All glassware usedis

class A
Certifying Officen 7 * f/)ﬁfﬁ';&/] V]




PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number:  N9300221

Description:
Matrix:
Lot Number:

instrument Calibration Standard 4
5% HNQs
51-162CRY1

Certification Date: ggg T 23%

Expiration Date: JIN 5 i 2871

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled
As 100 pg/mlL
Tl 100 pglmi
Cd 50.0 yg/mL

* « indicates NIST SRM

Measured SRM Analyte lL.abeled
101 pgimbL 3103a* Pb 50.0 pg/mbL
101 pg/mL 3158* Se 50.0 pg/mL
50.8 pg/mL 3108*

1~ indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 1-177Y4J, 4-33MKB

Refer to side 2 for details of certification.

Balances are calibrated with weight sefs traceable fo NiST.
We guarantee that our PerkinElmer Pure Atomic Speciroscopy Standards are stable and accurate to £0.5% of certified
concentration until the expiration date, provided the standards are kept lightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached,
triple-rinsed bottles. All glassware used is class A.

Y . bl
Certifying Officer: / . Q’j(_?&':{

Measured
50.8 pg/ml
50.7 pg/mb

U.5.5 Tel: 1-203-625-4500
U.S.4, Toit Free: 1-808-762-4000




D,

Ty

P

e
w"%@@m

@

™

B

S ST AN ANES

[

-y

Gl

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-24  FAX.0-2719-9434

Cert.No.: 20CH1718

E oD EsNGA NN X e N - >
i %\ﬁgy) zfé%z\»&i;_&y T o e 9 o e D o e O P NS =

[

Page.: 1 of 2

Certificate of Calibration

Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 2655003

ID. No.: -

Condition As-Received: Used ltem

Received Date : 06 November 2020

Calibration Date : 10 November 2020

Reference : 2011-0242WSC-1

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

(25 £ 2.5) °C

(50 + 20) %

in - house method : CP-CH11

based on direct measurement by

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

using Formazin standard solution
Walalak Sirithean

My -

Approved Signatory

Calibrated by :

Approved by :

(./) Malee Butkruea
() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 12 November 2020

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

approval of the head of Calibration and Testing Equipment Services.
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Cert.No.: 20CH1718
Page.: 2 of 2

Condition of this calibration result

1. Reference Standard Instruments :
This certification is traceable to the International System of unit through the reference standards

laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 20H1607 2 July 2021
2) Electronic Balance 1126143764 140RC004 20MM585 27 Sep 2021

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material Manufacturer : Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000343342 99.5%
2) Hydrazinium Sulfate HIMEDIA 0000332928 99.2%

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration result

Performing four - Formazin suspension standard curve by using 0,20,100,800 NTU
Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
| (NTU) (NTU) (£ NTU) k
0.1 0.18 0.035 2.13
20 ; 20.0 0.39 2.00
100 101 0.85 2.05
800 797 2.10 2.16
Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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

factor k, providing a level of confidence of approximately 95 %.
' -00o-

a 1028781
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method "
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodm
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Me‘chodm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
_ 3) Digestion, Inductively Coupled Plasma Method"
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Methodm
5 Y-BHC ~ 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 Method""
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™”
3) Digestion, Inductively Coupled Plasma Method™
Chemical Oxygen Demand Closed Reflux, Titrimetric Method""
Chromium ' 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"”
. 3) ‘Digestion, Inductively Coupled Plasma Method™
10 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method""
11 Color ' ADMI Weighted-Ordinate Spectrophotometric Method" .
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 Methodm :
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 Methodm
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17 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method[‘”
18 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method®
19 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method®
20 Endosulfan |l Liquid-Liquid Extraction, Gas Chromatographic Method™|
21 Formaldehyde Distillation, Colorimetric Method™
22 Free Chlorine DPD Ferrous Titrimetric Method™ ‘
23 | Heptachlor 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_thodm .
27 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ .
3) Digestion, lnducftivety 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) Liquid-Liquid, Partition-Gravimetric Method™
| 2) Soxhlet Extraction Method™
31 |pH Electrometric Method!®
32 | Phenols Distillation, Direct Photometric Me’chodm
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 | Sulfide 1) ZnS Precipitation, lodometric Method™ -
' 2) ZnS Precip’tation Methylene Blue Method™
35 Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °C*”
Total Kjeldahl Nitrogen Macro-Kjeldahl Method™

37
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38 Total Suspended Solids Dried at 103-105 °C"
39 Trivalent Chromium Digestion, lnductiVeLy Coupled Plasma Method;
Filtration, Colorimetric Method; Catculationm
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'®
3) Digestion, Inductively Coupled Plasma Method'
Urlgau $1uau 77 518013
AU GREFIITAY WA
1 Acetone Purge and Trap Gas Chromatographlc/
Mass Spectrometric Method'”
Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method "
Antimony 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spec’trometric Method™
3) Digestion, Inductively Coupled Plasma Method™"
4 Arsenic Digestion, Hydride Generatlon/Atomlc Absorptlon
Spectrometric Method
5 Atrazine Liquid-Liquid Extraction, Gas Chromatographic Method™
6 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
| Method'"
2) Digestion, Etectrothermat Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method
7 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
8 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
2) Digestion, Inductively Coupled Plasma Method""
9 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
10 Bromoform Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™

- ¢ o o Aa.lt’\
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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 Method'”
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 Method™"
3) Digestion, Inductively Coupled Plasma Method™
20 Chromiurn (/1) 1) Digestion, Direct Air-Acetylene Flame Method;
| Filtration, Colorimetric Method; Catculationm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; Catcutationm V :
3) Digestion, Inductively Coupled Plasma Method,
- Filtration, Colorimetric Method; Catculationw
21 Chromium (V1) Filtration, Colorimetric-Method" ,
22 Cyanide Distillation and Colorimetric Methodm
23 DDD Liquid—Liquid Extraction, Gas Chromatographic Methodm
24 DDE Liquid-Liquid Extraction, Gas Chromatographic Method "™
25 bOT Liquid-Liquid E><’tractbn, Gas Chromatographic Method'
26 1,2~Dichtorobenzene‘ Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"™
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27 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'™
28 1,4-Dichlorobenzene Purge and Trap Gas Chroma‘cographic/
Mass Spectrometric Method"
29 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method'™
30 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method'
31 1,1-Dichloroethylene Purge and Trap Gas Chromatographlc/ _
Mass Spectrome‘mc Method'™
32 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographlc/
V Mass Spectrometnc Method
33 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
4 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 Methodm
36 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™”
37 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method"
38 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method'"
39 | Endrin Liquid-Liquid Extraction, Gas Chromatosraphic Method'
a0 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Méthodm
a1 Heptachlor Ligquid-Liquid Extraction, Gas Chromatographic Method'~
a2 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method'™
43 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
44 OL-HCH ‘ Liquid-Liquid Extraction, Gas Chromatographic Method"”
a5 B-HCH Liquid-Liquid Extraction, Gas Chromatographic Method'
46 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic Method"
47 | n-Hexane

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™"

& ¢ UM . ::'ﬂi
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48 Lead 1) Digestion, Elec‘cro’chermak Atomic Absorption
' Spectrometric Method"
2) Digestion, Inductively Coupled Plasma Me’chod
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Method .
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 Liquid-Liquid Extraction, Gas Chromatographic Method
53 Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™W
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-Liquid Extraction, Gas Chromatographic Method-[q]
57 pH Electrometric Methodm
58 Phenol Distillation, Direct Photometric Methodw
59 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method"
- PCB 1016
- PCB 1260
60 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodw
61 Silver 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™ ,
3) Digestion, Inductively Coupled Plasma Methodm
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Method'®
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63 1,1,2,2-Tetrachloroethane ...
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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 Spec{rometric 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-Trichloroethane Purge and Trap Gas Chromatographic/
, Mass Spectrometric Method""
68 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 chloride 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 Method™
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 Fluoride
Hydrogen Sulfide
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 Methodm

1) Isokinetic Digestion, Atomic Absorption |
Spectrometric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Mefthod[s]

3) Isokinetic Digestion, Inductively Cbupled Plasma
Method"™’

Adsorption, Gas Chromatographic Method™

Isokinetic Sampling, Analysis by ISO/IEC 17025 Accredited

Laboratory or Analysis by Department

of Industrial Works Registered Laboratory™

(Dioxins/Furans Analysis Approved)

Absorption, lon Chromatographic Method®

Absorption, lon Chromatographic Method®

Absorption, Titrimetric Method®™

1) Isokinetic Digestion, Atomic Absorption
Spectrdmetric Method®

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method®™ - | |

Isokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™

g 3 et - < =
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Opacity
Oxides of Nitrogen

Sulfur Dioxide

Sulfuric Acid |

Total Suspended Particulate

Xylene

Ringelmann’s Method "

1) Absorption Sampling, Phenoldisulfonic Acid
Method"

2) Instrument Analyzer Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Methodm

2) Instrument Analyzer Method™

Absorption, Barium-Thorin Titrimetric Method"

Isokinetic, Gravimetric Me‘thod[S]

Adsorption, Gas Chromatographic Method"™

Ananieidn
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Aldrin

Antimony

Arsenic

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method™**"

2) Solid-Phase Extraction, Gas Chromatographic
Me_thod[g’zm

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[l'é’m

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, Hydride Generation/
Atomic Absorption Spectrometric Method[l’é’lél

2) Digestion, Hydride Generation/Atomic Absorption
16,16]

Spectrometric Method

Sorod
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™*'®

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method ™

3) Waste Extraction, Digestion, Inductively Cbupted
Plasma Method™**”

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method®"™

6) Digestion, Inductively Coupled Plasma Method[é’m

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 Me‘thod[6 1l

5) Digestion, Graphite Furnace Atomic Absorption

6,
Spectrometric Method >

6) Digestion, Inductively Coupled Plasma Method[éls].

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorptidn Spectrometric Method™**

3) Waste Extréction, 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 ™™

B
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Chlordane

Chromium

Cobalt

Copper

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

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas.Chromatographic
Method” "
3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method[lﬂs’m

[1020]

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 Method™**

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method*"

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodn’s”l?’]

4) Digestion, Flame Atomic Absorption
Spectrometric Method**®
5) Digestion, Graphite Furmnace Atomic Absorption

Spectrometric Methodw’m

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 "+
3) Waste Extraction, Digestion, Inductively Coupled

Plasma Methodn’é'm

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

50!
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0DD

DDE

bDT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™™

6) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Solid-Phase Extraction, V
Gas Chromatographic Method™ %"
2) Solid-Phase Extraction, Gas Chromatographic
Method™*" ,
3) Soxhlet Extraction, Gas Chromatographic 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, Solid-Phase Extraction,
11,9,20)

[10,20]

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

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

[10,20]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method" 2"
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 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[g’zm 4

3) Soxhlet Extraction, Gas Chromatographic Method™™

1) Waste Extraction, Colorimetric Method™""

2) Alkaline Digestion, Colorimetric Method" "

2 g o &
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Lead

Lindane

Mercury

Methoxychlor

Molybdenum

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 ™

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 Atomic Absorption
(6,18)

[10,201

Spectrometric Method
1) Waste Extraction, Sotid‘Phase Extraction,
Gas Chromatographic Method™**”
2) Solid-Phase Extraction, Gas Chromatographic
Method[g’zol )
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
(16,14

{1020}

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™*'
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Me’chod[l’é’m‘ '
4) Digestion, Flame Atomic Absorption

Spectrometric Method™*®

%ﬂw)
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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, Inductively Coupled-
Plasra Method™*"
4) Digestion, Flame Atomic Absorption
Spectrometric Method ™' _
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™" |
6) Digestion, Inductively Coupled Plasma Method™*?
24 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liguid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method *%"
-2,2',3,4,4.55- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method "
-2,23445- 3) Soxhlet Extraction, Gas Chromatographic Method[m’zn
Hexachlorobiphenyl '
- 2,2,0,4,5,5- ‘
Hexachlorobiphenyl
S22 5,5-
Pentachlorobiphenyt
- 2,255
Tetrachlorobiphenyl
- 2,4,4"-Trichlorobiphenyl
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™**”
| 2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™"
26 Silver 1) Waste Extraction, Digestioh, Flame Atomic

Absorption Spectrometric Method "

(undinangey Sasanatia)
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2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™***

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

4) Digestion, Flame Atomic Absorption
(6,14]

Spectrometric Method

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™

6) Digestion, Inductively Coupled Plasma Method™"”

27 Thallium : 1) Waste Extraction, Digestion, Flame Atomic
1,6,14]

Absorption Spectrometric Method"

2) Waste Extraction, Digestion, Graphite Furnace -
Atomic Absorption Spectrometric Method™*"™
3) Waste Extraction, Digestion, Inductively Coupled

Plasma Methodn’é’m

4) Digestion, Flame Atomic Absorption

6,
Spectrometric Me’chod[ 1l

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™

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

Gas Chromatographic Method ™"

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

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

[1020]

Absorption Spectrometric Method
2) Waste Extraction, Digéstion, Graphite Furnace
Atomic Absorption Spectrome’tﬂc Method™**
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™"”

4) Digestion, Flame Atomic Absorption
6,14

Spectrometric Method
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Zinc

5) Digestion, Graphite Furnace Atomic Absorption

, 6,15
Spectrometric Method' :

6) Digestion, Inductively Coupled Plasma Method

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™*”

fiy 314U 75 s1801s
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Acetone

Aldrin

Antimony

Arsenic

| Atrazine

Barium

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2

Soxhlet Extraction, Gas Chromatographic Method"
1) Digestion, Flame Atomic Absorption

Spectrometric Method™"**

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*”

3) Digestion, Inductively Coupled Plasma Method™*?
Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™*®
Soxhlet Extraction, Gas Chromatographic Method

1) Digestion, Flame Atomic Absorption
[6,14]

[10,20]

Spectrometric Method

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"™

3) Digestion, Inductively Coupled Plasma Method ™"

Sl
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7 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
8 Beryllium 1) Digestion, Flame Atomic Absorption
Spectrometric Method™'®
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™”
3) Digestion, Inductively Coupled Plasma Method ™"
9 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*”
10 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" > |
11 Butanol Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method 2%
12 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrbme’cric 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 Methodm’m
14 Carbon Tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm’m
15 Chlordane Soxhlet Extraction, Gas Chromatographic Method" >
16 Chlorobenzene . Purge and Trap, Gas Chromatographic/ .
Mass Spectrometric Method>*
17| Chlorodibromomethane Purge and Trap, Gas Chromatographic/
, Mass Spectrometric Method" 2%
18 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
19 Chromium 1) Digestion, Flame Atomic Absbrption

6,
Spectrometric Method ™'

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™”

3) Digestion, Inductively Coupled Plasma Method ™"
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20 Chromium (i) 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Methodw’?’m’m
2) Digestion, Graphite Furmnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[é’Y’.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, Distillation, Titrimetric Methodtzq’zs’zs]
2) Extraction, Distillation, Colorimetric Method[_zq’zs’zﬂ
23 ODD Soxhlet Extraction, Gas Chromatographic Method" %"
24 DDE Soxhlet Extraction, Gas Chromatographic Method" %"
25 DT Soxhlet Extraction, Gas Chromatographic Method" ™"
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
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-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrom'etric~Methodm’23]
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic'/'
Mass Spectrometric Method " 2**
33 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method 2
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 Spectrohnetric Method 2*?
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method™**”
38 Endosulfan Soxhlet Extfaction, Gas Chromatographic Method" "
39 Endrin Soxhlet Extraction, Gas Chromatographic Method"**”
40 Ethylbenzene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method" %>
a5 OL-HCH Soxhlet Extraction, Gas Chromatographic Method"***
a6 B-HCH Soxhlet Extraction, Gas Chromatographic Meth'odm’zol
a7 Y-HCH Soxhlet Extraction, Gas Chromatographic Method" "
41 Heptachlor Soxhlet Extraction, Gas Chromatographic Method" "
a2 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method >
43 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
) Mass Spectrometric Method' 22>
a4 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' >
48 Lead 1) Digestion, Flame Atomic Absorption
Spectrometric Method "
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™™™
3) Digestion, Inductively Coupled Plasma Method™"”
49 Manganese 1) Digestion, Flame Atomic Abso‘rption
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
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 2
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method" %
53 Methylene chloride Purge and Trap, Gas Chromatographic/ '
Mass Spectrometric Method[lz’za]
54 Naphthalene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" %%
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55 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Me’thod[6 =
2) Digestion, Graphite Furnace Atomic Absorpt:on
Spectrometric Method >
3) Digestion, Inductively Coupled Plasma Method™™
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method"**"
-Aroclor 1016 -
-Aroclor 1260
-2,2,5,5'-
Tetrachlorobiphenyl
-2,2,4,5,5"-
Pentachlorobiphenyl
-2,2,3,4,4'5'-
Hexachlorobiphenyl
-2,2',4,4'5,5'-
Hexachlorobiphenyl
-2,2,3,4,4'5,5'-
Heptachlorobiphenyl
57 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method[1020
58 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodts'lg]
59 Silver 1) Digestion, Flame Atomic Absorption
Spectrometric Method™*®
2) Digestion, Graphite Furnace Atomic /-\bsorptlon
Spectrometric Method*"™”
3) Digestion, Inductively Coupled Plasma Method ™
60 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
61 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 22
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Me’thod[12 -
63 Toluene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" =2

Sl
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64 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
65 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>*”
66 . 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
67 Trichloroethylene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method" 2%
68 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method">*”
69 Vanadium 1) Digestion, Flame Atomic Absorption
Spectrometric Method™*?
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™™®
‘ 3) Digestion, Inductively Coupled Plasma Method™
70 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' 2
71 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ' 2%”
72 o-Xylene Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Method" -~
73 p-Xylene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method" >
74 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
75 Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method™**
2) Digestion, Inductively Coupled Plasma Meﬁchod[6 4l
1ONE1581989
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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 Sedlments
Sludges and Soils. SW-846 Method 30508B, 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 Liquid-Liquid
Extraction, SW-846 Method 3510C, 1996. '
9. United States Environmental Protection Agency. Solid-Phase Extraction (SPE)
SW-846 Method 3535A, 2007
10. United States Environmental Protectlon Agency. Soxhlet Digestion. SW-846
Method 3540C, 1996.
11. United States Envxronmen‘cal Protection Agency Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1996.
*12. United States Environmental Protection Agency. Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 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 Atomnc 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 7061A 1992. ‘
17. United States Environmental Protectlon Agency. Chromium, Hexavatent
(Colorimetric), SW-846 Method 7196A, 1992. _
18. United States Environmental Protection'Agencif. 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 8081B, 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 Agency. 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 Spectrophotometric Prbcedures. SW-846 Method 9014, 2014,
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3 Benzolg,h,lperylene

9 | Bis(2-chloroethyl)ether

10 Bis(2-ethylhexyl)phthalate
11 Butyl Benzyl Phthalate

12 Carbazole

13 p-Chloroaniline

14 Chrysene

15 2,4-D

16 Dibenz(a,h)anthracene

it Ansuaiy Whaszh

1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"

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

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

4 BenZo(b)ﬂudranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 | Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

6 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method® 3
7 Benzo(a)pyrene 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-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

Liquid-Liquid Extraction, Gas Chromatographic'
Liguid-Liquid Extraction, Gas Chromatoéraphicm
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic®®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
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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 Chromatographicm
20 2,4-Dinitrophenol Liguid-Liquid Extraction, Gas Chromatographic?
21 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic
- 22 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographicm
23 Di-n-Octyl Phthalate Liquid-Liquid Extraﬁtion, Gas Chromatographic/
Mass Spectrometric Method™
24 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
25 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method® A
26 | Hexachlorocyclopentadiene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ .
27 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method™
28 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ ‘
29 ‘Isophorone 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 vN»NitrosodiphenyLamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometnc Method™
37 Polychlorinated Biphenyls Liquid- quuxd Extraction, Gas Chromatographm
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
38 | Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
39 Phenol Liquid-Liquid Extraction, Gas Chromatographicm
40 Pyrene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method"
a1 Toxaphene Liquid-Liquid Extraction, Gas Chromatographicm
a2 TPH (Cs-Co) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm
43 TPH (Cig-Cie) Separatory Funnel Liquid-Liquid Extraction,
. Gas Chromatographicm
44 | TPH (C16-Css) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographicm
a5 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographicm
46 2,4,6-Trichlorophenol - | Liquid-Liquid Extraction, Gas Chromatographicm
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
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1 2,4-D ' 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatdg‘raphic
Method "'
2) Soxhlet Extraction, Gas Chromatographic
Method ™
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Polychlorinated Biphenyls (PCBs)
- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1268
Pentachlorophenol

Trichloroethylene

Vinyt Chloride

Trivalent Chromium

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method51¢

2) Soxhlet Extraction, Gas Chromatographic
Method!"*®

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method®67 ’

2) Soxhlet Extraction, Gas Chromatographic
Method™"*"

1) Waste Extraction, Separatory Funnel
[1,6,16)

Liquid-Liquid Extraction, Gas Chromatographic
2) Soxhlet Extration, Gas Chromatographic
Method™9

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method!*'®

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'®

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*®

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method[1’3’11’13]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method;
Calculation Method!*1%*% '

3) Waste Extraction, Digéstion, Inductively
Coupled Plasma Method; Waste Extraction,

Colorimetric Method:; Calculation Method™21043
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: .Calculation Method!*51413
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Calculation Method®**!%
6) Digestion, Inductively Coupled Plasma
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method!*>*0*3!
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11

Acerjaphthene
Anthracene
Beni(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzoic acid

Benzo(a)pyrene
Benzo(g,h,perylene
Bis(2-chloroethylether
Bis(2-ethylhexylphthalate

Butyl Benzyl Phthalate

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/
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 Chromatog‘raphic/
Mass spectrometric Method™*”
Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method?'?

30
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method"*?
13 p-Chloroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method ™"
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™** ,
15  |24D Soxhlet Extration, Gas Chromatographic Method"™®
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 Chrornatographic Method"*!
19 | 2,4-Dinitrophenol Soxhlet Extration, Gas Chromatographic Method™*?
20 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method[7’15]
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™*?!
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 Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*?
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™*!
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
A Mass spectrometric Method!™*!
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"*”
28 .| Indeno(1,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
: A Mass spectrometric Method""*”
29 Isophorone Soxhlet Extration, Gas Chromatdgraphic/
Mass spectrometric Method"*"
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®®
31 2-Methylphenol Soxhlet Extration, Gas Chromatographic Method™*”
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32 | 2-Methylnaphthalene Soxhlet Extratién, Gas Chromatographic/
‘ Mass spectrometric Method™*?
33 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®*®!
34 Nitrobenzene ‘Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™'®
35 N-Nitrosodiphenylamine Soxhlet Ext&ation, 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™*?
39 Pyrene Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method!!?
40 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method™"
(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®*®
a3 TPH (Cog-Cre) Soxhlet Extraction, Gas Chromatographic Method!"4
44 | TPH (Co14-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™!
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®*®
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1. A3£VTYNAMNTIN. UTENIANTENTWAGTNNTIN, W.A. 2548. 309 miﬁﬁmé‘iwﬁga
viseTandilaludrsnafvampunen. 25 unsiau 2549, Wl 123 neufivAy 113,
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 3060A, 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 .354OC, 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 Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002. |
10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018
11. United States Environmental 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 Solid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorption Spectrophotometry.
SW-846 Method 7010, 2007. -
13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromiurn, Hexavalent (Colorimetric). SW-846 Method

7196A, 1992. —~ 1)
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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 8015D, 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 8270D, 2014.
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