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- Total Suspended Particulate

- Nitrogen Dioxide

- o-Xylene

- Maleic Anhydride
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- Total Suspended Particulate

- Oxide of Nitrogen

- Carbon Monoxide

- o-Xylene

- Maleic Anhydride
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- Total Dust

- Octhanol

- Dioctyl Phthalate

- o-Xylene

High Volume Air Sampler
No. BO3, B25, B33

NOy Analyzer

No. B0O3, B05, B21

Personal Pump SKC

No. B38, B45, B55, B80, B82
Rotameter No. L-B0O5
Personal Pump SKC

No. B05, B35, B54, B55, B72
Rotameter No. L-B0O5

Console No. BO1

Pitot Tube No. B35
Vacuum Gauge

Personal Pump SKC No. B10
Rotameter No. H-B0O8
Personal Pump SKC No. BO1
Rotameter No. L-B08

Pitot Tube No. B35
Personal Pump SKC No. B10
Rotameter No. H-BO8

Pitot Tube No. B35

Personal Pump SKC No. B76, B88
Rotameter No. H-B10, H-B08
Personal Pump SKC No. B58, B82
Rotameter No. L-B10, L-BO8
Personal Pump SKC

No. B59, B62, B79, B82, B87, B0,
Rotameter No. H-B10, H-B08
Personal Pump SKC No. B61, B80
Rotameter No. L-B10, L-B0O8

Digital Balance
NOx Analyzer

No. BO3, BO5, B21
GC/FID

HPLC Meter

Digital Balance

Spectrophotometer
CO Analyzer No. BO1

GC/FID

HPLC Meter

Digital Balance

GC/FID

GC/FID

GC/FID
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- Total Suspended Solids

- Total Dissolved Solid

- COD

- BODs

- Grease & Oil
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- pH

- o-Xylene

- Phthalate esters

- 2-Ethylhexanol

- Total Petroleum Hydrocarbon
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- Leq 24 hr - Acoustic Calibrator -
- Sound Level Meter No. ACO-B22
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- Leq 8 hr U Liax - Acoustic Calibrator -
- Sound Level Meter
No. ACO-B18, B29, B33, B36
- Noise Dose - Acoustic Calibrator -
- Noise Dosimeter
No. NMD-B18, B19, B20
. Qmmwﬁ'l
- pH - pH Meter

Digital Balance
Digital Balance
COD Reactor
DO Meter
Digital Balance

pH Meter
GC/MS
GC/MS
GC/MS
GC/FID
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- WBGT

- Heat Stress WBGT Meter
No. B22, B24

Heat Stress WBGT
Meter No. B22, B24
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- Light

- Lux Meter No. B11

PR/C045/23/JAN-JUN/CAL.DOC




AMATNDINA



! USHY (BF.7.10d. AauTaRe Wasis Tia
#8,P.S. CONSULTING SERVICE CO., LTD.

X 7 sarwmalnBu 24 ouuwmaladu unissanwa waqInT NjaMNT 10900
'ﬂd ;99‘9 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10300
. AR Tel : {662) 939-4370-72, Fax : (662) 513-4221, E-mall : sale@spscon.com.. www.spscon.com

High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft’/min) R*®
BO1 BO1 03/05/2023 y = 1.313x-6.873 0.998
BO2 BO2 03/05/2023 y=1.116x+2.378 0.999
BO3 BO3 03/05/2023 y = 1.102x-0.827 0.997
BO4 BO4 02/05/2023 y = 1.246x-6.815 0.999
BO5 BO5 02/05/2023 y = 1.331x-9.589 0.998
BO6 BO6 04/05/2023 y =1.282x-7.814 0.999
BO7 BO7 03/05/2023 y =1.194x-5.233 0.999
BO8 BO8 03/05/2023 y = 1.274x-8.294 0.998
BO9 B0O9 01/05/2023 y =1.221x-3.849 0.997
B10 B10 01/05/2023 y = 1.181x-2.610 0.997
B11 Bl1 02/05/2023 y = 1.154x-1.998 0.998
B12 Bi12 02/05/2023 y = 1.200x-4.528 0.999
B13 B13 02/05s2023 y =1.216x-4.270 0.998
B14 B14 02/05/2023 y=1.326x-8.548 1.000
B15 B1s 02/05/2023 y =1.222x-5.693 0.997
B16 B16 01/05/2023 y = 1.287x-7.502 0.997
B17 B17 01/05/2023 y =1.255x-6.198 0.999
B18 B18 02/,05/2023 y = 1.243x-6.744 0.997
B19 B19 01/05/2023 y = 1.320x-8.840 0.999
B20 B20 03/05/2023 y = 1.245%x-6.585 0.998
B21 B21 03/05/2023 y = 1.186x-3.464 0.999
B22 B22 03/05/2023 y =1.297x-8.592 0.997
B23 B23 02/05/2023 y = 1.216x-4.912 0.998
B24 B24 02/05/2023 y =1.144x-1.869 0.999
B25 B25 02/05/2023 y = 1.079x+1.654 0.999
B26 B26 02/05/2023 y = 1.218x-5.191 0.997
B27 B27 02/05/2023 y = 1.225x-5.812 0.998
B28 B28 02/05/2023 y = 1.305x-8.342 0.999
B29 B29 02/05/2023 y = 1.285x-8.182 0.998
B30 B30 02/05/2023 y = 1.299x-8.294 0,997
B3l B31 03/05/2023 y = 1.270x-8.531 0.998
B32 B32 02/05/2023 y = 1.249x-6.292 0.997
B33 B33 01/05/2023 y = 1.260x-7.688 0.997
B34 B34 02/05/2023 y = 1.291x-8.548 0.999
| Pl AR T

Calibrated by :
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 21 May 2023 BRANI : AP1 MODEL : 200A
NO. NOX-B03 SERIAL NO. 2617
Calibrator {Dilution System)
Brand : API Model 1 700
Last Cal. Date 1 04 August 2022 Serial No. 1 911
Relerence Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : D636192
Certified Date 1 20 April 2022 [ Expired Date 120 April 2024 Cylinder Cone. : 49.1 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5 = % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Ad).),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response a6 Dif Analyzer Response Slope
Zero 0 0.11 0 =
NO Span 400 399.6 -0.100 400.0 1.003
NO, Span 400 399.9 -0.025 400.0 1.007

API Model 200A NO,

Analyzer Check List

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 512 cc/min 500 + 50
OZONE FLOW 79 ce/min B0 *+ 15
PMT 103.0 my -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 673 AY 420 - 900 constant
RCELL TEMP 50.2 o 50 + 1
BOX TEMP 29.0 °c 8 - 48
PMT TEMP 7.3 °c 72
MOLY TEMP 314.9 0 315 £ 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg~A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO, Span Cone 400 PPB 20 - 20,000
NO Slope 1.003 - 1.0 £ 0.3
NO,; Slope 1.007 - 1.0 = 0.3
NO Offset 1.1 mV -20 to +150
NO,. Offset 0.7 mV -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 pph @ 400 ppb span gas

Calibrated by

Approved by
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 21 May 2023 BRAND : API MODEL : 200E
NO. NOX-B05 SERIAL NO. 2284
Calibrator {Dilution System)
Brand : APL Maodel . 700
Last Cal. Date : 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas : Nitrie Oxide (NO) Cylinder No. : D636192

Certified Date

20 April 2022

[ Expired Date

1 20 April 2024

Cylinder Cone.

:49.1 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5 "c % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 6 Dif Analyzer Response Slope
Zero 0 0.10 - 0 o3
NO Span 400 399.8 -0.050 400.0 1.008
NO, Span 400 400.1 0.025 400.0 1.009
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 505 cc/min 500 £ 50
OZONE FLOW 78 cc/min 80 + 15
PMT 103.3 mV =20 - 150
AZERO 94.2 mV -20 - 150
HVPS 670 Ay 420 - 900 constant
RCELL TEMP 50.1 % 50 + 1
BOX TEMP 99.2 °c 8- 48
PMT TEMP 7.4 °c T+2
MOLY TEMP 314.7 i 815+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Cong 400 PPB 20 - 20,000
NO,, Span Cone 400 PPB 20 - 20,000
NO Slope 1.006 = 1.0 £ 0.3
NOy Slope 1.008 . 1.0 £ 0.3
NO Offset 1.4 mV -20to +150
NO, Offset 0.9 mYy =20t 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by H
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 21 May 2023 BRAND : APl MODEL : TML-41M
NO. NOX-B21 SERIAL NO. N02374
Calibrator (Dilution System)
Brand T API Model : 700
Last Cal. Date 104 August 2022 Serial No. :911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. 1 D636192
Certified Date : 20 April 2022 [ Expired Date 120 April 2024 Cylinder Cone. 1 49.1 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °c % RII 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Sel Point Expected Concentration Analyzer Response a6Dif Analyzer Response Slope
Zero 0 0.11 - 0 =
NO Span 400 400.1 0.025 400.0 1.010
NO,, Span 400 400.3 0.075 400.0 1.014
API Model TML-41M NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with #ero air
SAMPLE FLOW 509 ec/min 500 = 50
OZONE FLOW 79 cc/min 80 + 15
PMT 103.1 my -20 - 150
AZERO 93.7 mV -20 - 150
HVPS 671 \Y 420 - 900 constant
RCELL TEMP 50.4 °c 50 + 1
BOX TEMP 29.5 °c 8 - 48
PMT TEMP 7.2 °c 7x 2
MOLY TEMP 315.1 °c 315 + 5
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO, Span Cone 400 PPB 20 - 20,000
NO Slope 1.010 - 1.0 + 0.3
NO, Slope 1.014 = 1.0 £ 0.3
NO Offset 1.6 my ~-20 to +150
NO., Offset 1.0 mV -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N 136164
Envirenmental Conditions
Temperature 25 -+ 3 c
Pressure 1010  * 15  mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. Brand Model Serial No. Date Setting Actual (Q sid) Value From Calibration Curve
1 2 3 1 2 3 ¥ R
B41 SKC 224-PCXR4 612669 05/01/2023 1,000 1,500 2,000 998 1,497 1,990 0.997x + 0.718 1.000
B42 SKC 224-PCXR4 626041 05/01/2023 1,000 1,500 2,000 1,004 1,498 1,991 0.986x + 18.291 1.000
B43 SKC 224-PCXR4 034636 05/01/2023 1,000 1,600 2,000 1,000 1,601 1,992 0.991x + 11.882 1.000
B44 SKC 224-PCXR8 529341 06/01/2023 1,000 1,600 2,000 1,002 1,602 2,002 1.005x - 9.213 1.000
B45 SKC 224-PCXR8 529594 06/01/2023 1,000 1,500 2,000 999 1,501 1,989 0.8991x + 11.184 1.000
B46 SKC 224-PCXRB 566743 06s,01/2023 1,000 1,500 2,000 985 1,504 2,002 1.014x - 30.571 0.999
B47 SKC 224-PCXR8 566747 06/01/2023 1,000 1,500 2,000 1,002 1,502 2,004 1.013x - 24.601 0.989
B48 SKC 224-PCXRB 566753 04/01/2023 1,000 1,500 2,000 1,000 1,494 1,898 0.998x + 0.319 1.000
B49 SKC 224-PCXR8 566780 04/01/2023 1,000 1,500 2,000 1,003 1,502 2,008 1.013x - 23,982 0.999
B50 SKC 224-PCXRB 500400 04/01/2023 1,000 1,500 2,000 1,001 1,496 2,002 1.001x - 3.538 1.000
B51 SKC 224-PCXRB 500363 0440172023 1,000 1,500 2,000 296 1,504 1,999 1.011x - 25.031 0.999
B52 SKC 224-PCXRB 093188 04/01/2023 1,000 1,500 2,000 995 1,496 1,994 0.997x - 0.602 1.000
B53 SKC 224-PCXR8 707670 03/01/2023 1,000 1,500 2,000 1,002 1,500 2,002 1.008x - 15.403 0.999
B54 SKC 224-PCXR3 508821 03s/01/2023 1,000 1,500 2,000 993 1,502 2,001 1.017x - 34.237 0.989
BS5S SKC 224-PCXR3 510710 03s01,2023 1,000 1,500 2,000 999 1,494 1,994 0.997x - 0.989 1.000
B56 SKC 224-PCXR3 511450 03s01,2023 1,000 1,500 2,000 1,002 1,500 2,001 1.004x - B.081 1.000
B57 SKC 224-PCXR3 510798 06/01/2023 1,000 1,500 2,000 097 1,492 1,998 1.000x - 2,680 1.000
B58 SKC 224-PCXR3 509852 08/01/2023 1,000 1,500 2,000 1,000 1,498 1,899 1.007x - 18.953 0.999
B59 SKC 224-PCXR3 509862 06/01/,2023 1,000 1,500 2,000 996 1,503 1,994 0.997x + 3.235 1.000
B&O SKC 224-PCXR3 512655 06/01/2023 1,000 1,500 2,000 1,002 1,600 2,003 1.006x — 11.407 1.000
Bé1 SKC 224-PCXR3 503915 06/01/2023 1,000 1,500 2,000 984 1,489 1,998 1.004x - 12.623 1.000
B&2 SKC 224-PCXR3 505875 06,01/2023 1,000 1,500 2,000 999 1,494 1,986 0.997x + 0.343 1.000
BE3 SKC 224-PCXR3 511432 03s01/2023 1,000 1,500 2,000 991 1,501 1,999 1.018x - 34.624 0.999
BE4 SKC 224-PCXR3 508302 03s01,2023 1,000 1,500 2,000 997 1,492 1,989 0.992x + 6.226 1.000
BE5 SKC 224-PCXR3 508310 03/01/2023 1,000 1,500 2,000 1,002 1,500 2,003 1.007x - 13.936 1.000
B&6 SKC 224-PCXR3 509861 03s01/2023 1,000 1,500 2,000 1,002 1,491 1,991 0.987x + 14.183 1.000
B&7 SKC 224-PCXR3 506295 04/01/2023 1,000 1,500 2,000 993 1,508 2,004 1.009x — 15.585 1.000
BE8 SKC 224-PCXR3 505872 04/01/2023 1,000 1,500 2,000 1,002 1,490 1,997 0.995x + 3.841 1.000
BE9 SKC 224-PCXR3 508375 04/01/2023 1,000 1,500 2,000 1,002 1,499 2,000 1.010x - 20.772 0.999
B70 SKC 224-PCXR3 510623 05/01/2023 1,000 1,600 2,000 992 1,503 1,997 1.002x - 5.855 1.000
B71 SKC 224-PCXR3 508367 0570172023 1,000 1,500 2,000 992 1,506 2,002 1.017x - 34.791 0.9989
B72 SKC 224-PCXR3 505977 05/01/2023 1,000 1,500 2,000 1,001 1,498 1,993 0.991x + B.962 1.000
B73 SKC 224-PCXR3 512606 05/01/2023 1,000 1,500 2,000 1,002 1,501 2,005 1.009x - 14.785 1.000
B74 SKC 224-PCXR3 505993 05/01/,2023 1,000 1,500 2,000 996 1,485 1,994 1.000x - 6.916 1.000
B75 SKC 224-PCXR3 509820 04/01/2023 1,000 1,500 2,000 995 1,498 1,980 0.996x + 1.791 1.000
BT6 SKC 224-PCXR3 508811 04/01/2023 1,000 1,500 2,000 993 1,498 1,888 1.006x - 14.322 1.000
B77 SKC 224-PCXR3 508301 04/01/2023 1,000 1,500 2,000 1,000 1,501 2,003 1.014x - 26.603 0.999
B78 SKC 224-PCXR3 510677 04/01/2023 1,000 1,500 2,000 285 1,503 1,899 1.013x - 28.158 0.999
B79 SKC 224-PCXR3 510920 03/01,2023 1,000 1,500 2,000 994 1,493 1,994 0.998x - 4.184 1.000
Calibrated by Approved by @
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H §8/N: 136164
Environmental Conditions
Temperature . 25 i i
Pressure 1010 * 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. Brand Model Serial No. Date Setting Actual (Q std.) Yo Fenor Cotthutin Gk
1 2 3 1 2 3 ¥ R*

B8O SKC 224-PCXR3 504569 03/01/2023 1,000 1,500 2,000 1,002 1,499 2,002 1.012x - 24.026 0.989
B81 SKC 224-PCXR3 503480 03/01/2023 1,000 1,500 2,000 996 1,499 2,000 1.014x - 30.524 0.959
B82 SKC 224-PCXR3 505673 06/01/2023 1,000 1,500 2,000 994 1,498 1,998 1.001x - 5.943 1.000
B83 SKC 224-PCXR3 510785 06/01/2023 1,000 1,500 2,000 1,010 1,499 2,002 1.004x - 10.468 0.999
B84 SKC 224-PCXR3 508333 06/01/2023 1,000 1,500 2,000 997 1,495 1,991 0.996x + 1.260 1.000
B85 SKC 224-PCXR3 505757 06/01/2023 1,000 1,500 2,000 994 1,502 1,898 1.005x - 13.844 1.000
BB6 SKC 224-PCXR3 512625 03/01+2023 1,000 1,500 2,000 1,013 1,503 2,004 1.001x - 0.726 0.999
BET SKC 224-PCXR3 504324 03/01,2023 1,000 1,500 2,000 998 1,496 2,000 1.000x - 1.109 1.000
B&8 SKC 224-PCXR3 508307 03/01/2023 1,000 1,500 2,000 296 1,498 1,994 0.996x + 1.532 1.000
B89 SKC 224-PCXR3 509860 04/01/2023 1,000 1,500 2,000 1,000 1,489 2,003 1.008x - 15,156 1.000
B9O SKC 224-PCXR3 5083686 04/01,2023 1,000 1,500 2,000 993 1,508 1,999 1.006x - 12.512 1.000
B91 SKC 224-PCXR3 510918 04/01/2023 1,000 1,500 2,000 1,000 1,498 1,996 0880x + 8.719 1.000
B92 SKC 224-PCXR3 510987 04,01/2023 1,000 1,500 2,000 1,002 1,501 1,999 1.000x + 0,299 1.000
BE3 SKC 224-PCXR3 509845 04701/2023 1,000 1,500 2,000 885 1,496 2,004 1.009x - 16.979 1.000
B94 SKC 224-PCXR8 Al127871 03/01/2023 1,000 1,500 2,000 1,000 1,500 2,002 1.007x - 19.105 0.999
B85 SKC 224-PCXR8 Al127921 03s01/2023 1,000 1,500 2,000 993 1,502 2,001 1.015x - 30.898 0.999
BY6 SKC 224-PCXRB Al27942 03/01/2023 1,000 1,500 2,000 298 1,498 1,995 0.998x - 1.485 1.000
B97 SKC 224-PCXRB | A127955 03/01/2023 1,000 1,500 2,000 1,003 1,501 2,003 1.011x - 20.356 0.999
Bo9s SKC 224-PCXR8 Al127956 03/01/2023 1,000 1,500 2,000 286 1,498 1,997 1.003x - 7.473 1.000

Calibrated by !
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Personal Pump Calibration Report
Calibration Method © Dry Cal Primary Flowmeter Muodel : Defender 510-H §/N: 136164
Environmental Conditions
Temperature 25 + 3 e
Pressure 1010 + 18 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) - Sl o
No. Brand Model Serial No. Date Setting Actual (Q std.) T Toom G R
| 2 3 1 2 3 ; Rr*
B41 SKC 224-PCXR4 612669 07/,04/2023 1,000 1,500 2,000 2997 1,496 1,991 0.998x - 1.396 1.000
B42 SKC 224-PCXR4 626041 10/04/2023 1,000 1,500 2,000 1,008 1,496 1,892 0.988x + 14.223 1.000
B43 SKC 224-PCXR4 034636 07/04/,2023 1,000 1,500 2,000 1,001 1,503 1,993 0.992x + 8.810 1.000
B44 SKC 224-PCXRB 529341 10/04,2023 1,000 1,500 2,000 1,000 1,499 2,005 1.008x - 14.358 1.000
B45 SKC 224-PCXR8E 529594 10/04/2023 1,000 1,500 2,000 998 1,506 1,987 0.990x + 12.560 1.000
B46 SKC 224-PCXRB 566743 0570472023 1,000 1,500 2,000 996 1,502 2,000 1.012x — 26.902 0.999
B47 SKC 224-PCXR8 566747 07/04/2023 1,000 1,500 2,000 998 1,501 2,002 1.014x - 27.552 0.999
B48 SKC 224-PCXR8 566753 10/04/2023 1,000 1,500 2,000 998 1,493 1,996 0.997x - 0.359 1.000
B49 SKC 224-PCXRB 566780 05/04/2023 1,000 1,500 2,000 1,007 1,601 2,007 1.011x - 19.158 0.999
B5O SKC 224-PCXRSB 500400 07/04/2023 1,000 1,500 2,000 1,004 1,495 2,004 1.000x - 1.663 1.000
B51 SKC 224-PCXRSE 500363 04/04/2023 1,000 1,500 2,000 997 1,502 1,998 1.008x - 21.322 0.999
B52 SKC 224-PCXRB 093186 05/04/2023 1,000 1,500 2,000 993 1,493 1,995 1.000x - 6.106 1.000
B53 SKC 224-PCXRB TOTE70 05/04/2023 1,000 1,500 2,000 1,000 1,498 2,002 1.009x — 18.883 0.999
B54 SKC 224-PCXR3 509821 05/04/2023 1,000 1,600 2,000 295 1,500 2,001 1.016x - 32.482 0.999
B55 SKC 224-PCXR3 510710 10/04/2023 1,000 1,500 2,000 998 1,497 1,992 0.996x - 0,191 1.000
B56 SKC 224-PCXR3 511450 05/04/2023 1,000 1,500 2,000 1,003 1,501 2,003 1.005x - B.081 1.000
B57 SKC 224-PCXR3 510798 05/04/2023 1,000 1,500 2,000 999 1,490 2,000 1.001x - 2.920 1.000
BS5B SKC 224-PCXR3 500852 10/04/2023 1,000 1,500 2,000 1,002 1,498 1,998 1.004x - 15.922 0.89%
B59 SKC 224-PCXR3 509862 10/04/2023 1,000 1,500 2,000 988 1,501 1,996 0.996x + 4.471 1.000
B60O SKC 224-PCXR3 5126556 07s04,2023 1,000 1,500 2,000 1,003 1,499 2,004 1.005x - 8.971 1.000
BBl SKC 224-PCXR3 503915 10/04/2023 1,000 1,500 2,000 993 1,488 1,999 1.007x - 15.934 1.000
B6Z SKC 224-PCXR3 505975 10/04/,2023 1,000 1,500 2,000 1,001 1,495 1,987 1.000x - 4.802 1.000
B63 SKC 224-PCXR3 511432 07,04/2023 1,000 1,500 2,000 993 1,500 2,000 1.015x - 32.709 0.999
BG4 SKC 224-PCXR3 508302 05/04/2023 1,000 1,500 2,000 998 1,451 1,987 0.9889x + 9.855 1.000
BG5S SKC 224-PCXR3 508310 10,04/2023 1,000 1,500 2,000 998 1,502 2,005 1.012x - 20.596 1.000
B&6 SKC 224-PCXR3 509861 10/04/2023 1,000 1,500 2,000 1,000 1,492 1,992 0.990x + 10.912 1.000
BET SKC 224-PCXR3 506295 07/04/2023 1,000 1,500 2,000 993 1,508 2,002 1.007x - 13.999 1.000
BG8 SKC 224-PCXR3 505872 05/04/2023 1.000 1,500 2,000 998 1,488 1,897 0.998x - 1.743 1.000
BE69 SKC 224-PCXR3 508375 04/04,2023 1,000 1,500 2,000 1,004 1,602 2,002 1.009x - 18.897 0.999
B7O SKC 224-PCXR3 510623 05/04,2023 1,000 1,500 2,000 994 1,505 1,998 1.004x - B.B46 1.000
B71 SKC 224-PCXR3 508367 10/04/2023 1,000 1,500 2,000 994 1,503 2,003 1.011x - 23.544 0.999
B72 SKC 224-PCXR3 505977 10/04/2023 1,000 1,500 2,000 1,005 1,493 1,982 0.988x + 13.309 1.000
B73 SKC 224-PCXR3 5126086 05/04/2023 1,000 1,500 2,000 1,000 1,504 2,004 1.008x - 14.506 1.000
B74 SKC 224-PCXR3 505993 05/04,2023 1,000 1,500 2,000 997 1,497 1,996 1.001x - 7.514 1.000
B75 SKC 224-PCXR3 500820 07/04,2023 1,000 1,500 2,000 997 1,496 1,992 0.997x + 0.195 1.000
B786 SKC 224-PCXR3 5098811 05/04/2023 1,000 1,500 2,000 985 1,498 1,999 1.004x - 11.212 1.000
B77 S5KC 224-PCXR3 508301 10/04,2023 1,000 1,500 2,000 1,003 1,502 2,004 1.013x - 23.811 0.999
B78 SKC 224-PCXR3 510677 04/04,2023 1,000 1,500 2,000 2a7 1,505 2,000 1.007x - 16.113 0.999
B79 SKC 224-PCXR3 810820 10/04-2023 1,000 1,500 2,000 996 1,495 1,993 0.998x - 1.232 1.000

Calibrated by :
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Personal Pump Calibration Report
Calibration Method @ Dry Cal Primary Flowmeter Mudel © Defender 510-H S§/N: 136164
Environmental Conditions
Temperature . 25 + 3 o
Pressure i 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) T —
N s Msdd S N Date Settiog Actual (Q otd.) Value From Calibration Curve
1 2 3 1 2 3 ¥ R’
BEO SKC 224-PCXR3 504569 05/04/2023 1,000 1,500 2,000 1,003 1,498 2,003 1.011x - 22.431 0.999
BE1 SKC 224-PCXR3 503480 05/04/,2023 1,000 1,500 2,000 295 1,500 2,001 1.016x - 32.797 0.999
B82 SKC 224-PCXR3 505673 05/04/2023 1,000 1,500 2,000 295 1,496 1,997 1.003x - 7.259 1.000
B&3 SKC 224-PCXR3 510785 05/04/2023 1,000 1,500 2,000 1,007 1,498 2,001 1.006x - 13.816 0.999
BE4 SKC 224-PCXR3 508333 10/04,2023 1,000 1,500 2,000 995 1,498 1,983 0.998x - 1.870 1.000
BE&S SKC 224-PCXR3 505757 10/04/2023 1,000 1,500 2,000 996 1,500 2,000 1.004x - 12.009 1.000
BE6 SKC 224-PCXR3 512625 05/04/2023 1,000 1,500 2,000 1,011 1,501 2,005 1.002x - 3.877 0.999
B8&7 SKC 224-PCXR3 504324 05/04/2023 1,000 1,500 2,000 a89 1,495 1,988 0.999x + 0.606 1.000
BB& SKC 224-PCXR3 508307 05/04/,2023 1,000 1,500 2,000 a87 1,497 1,892 0.994x + 4.682 1.000
B&gs SKC 224-PCXR3 509860 05/04/2023 1,000 1,500 2,000 1,001 1,498 2,002 1.007x — 13.82 1.000
B0 SKC 224-PCXR3 508366 05/04/2023 1,000 1,500 2,000 985 1,507 1,998 1.004x — 8.640 1.000
B9l SKC 224-PCXR3 510919 04,04/2023 1,000 1,500 2,000 1,003 1,500 1,895 0.988x + 13.503 1.000
Bo2 SKC 224-PCXR3 510987 05/04/2023 1,000 1,500 2,000 1,003 1,503 1,898 0.997x + 5.125 1.000
B93 SKC 224-PCXR3 509845 10/04/2023 1,000 1,500 2,000 996 1,498 2,003 1.007x - 13.628 1.000
Bo4 SKC 224-PCXR8 Al127871 04/04/2023 1,000 1,500 2,000 1,001 1,495 2,003 1.0086x = 18.748 0.999
B95 SKC 224-PCXR8 A127921 03/04/2023 1,000 1,500 2,000 985 1,504 2,001 1.013x - 26.112 0.998
B96 SKC 224-PCXR8B Al27942 07/04/,2023 1,000 1,500 2,000 289 1,499 1,887 1.000x - 2.010 1.000
B97 SKC 224-PCXR8 Al127955 07/04/2023 1,000 1,500 2,000 1,006 1,503 2,005 1.011x - 18.638 0.999
BOB SKC 224-PCXRB Al127956 07/04/2023 1,000 1,500 2,000 994 1,497 1,998 1.005x — 11.436 1.000
— a
Calibrated by . Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

*a@" WALn

Calibration Method : Dry Cal Primary Flowmeter Muodel : Defender 510-H S/N: 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R*
H-BO1 Dwyer VFB-65 05/01/2023 500 1,000 2,000 506.1 989.5 1973.5 0.980x + B.311 1.000
H-BO2Z Dwyer VFB-65 05/01/2023 500 1,000 2,000 494.9 998.2 1995.3 0.993x + 4.772 1.000
H-B03 Dwyer VFB-65 05/01/2023 500 1,000 2,000 4988.3 987.5 2010.86 1.005x - 15.690 0.899
H-BO4 Dwyer VFB-65 03s01/2023 500 1,000 2,000 500.4 999.5 2008.7 0.988x - 2.369 1.000
H-BO& Dwyer VFB-65 03/01/2023 500 1,000 2,000 499.0 997.8 1972.3 0.981x + 20.957 0.999
H-BO& Dwyer VFB-65 03/,01/2023 500 1,000 2,000 503.6 995.0 1981.4 1.005x - B.788 0.999
H-BO7 Dwyer VFB-65 04,01/2023 500 1,000 2,000 504.1 889.0 2018.7 1.002x - 2.144 1.000
H-BO8 Dwyer VFB-G5 06/01/2023 500 1,000 2,000 4199.8 999.2 1975.8 0.996x + 3.270 0.999
H-BO9 Dwyer YFB-65 06/01/2023 800 1,000 2,000 503.7 1006.6 2014.3 0.994x + 14.202 1.000
H-B10O Dwyer VFB-65 06/01/2023 500 1,000 2,000 496.1 908.6 2012.4 0.997x + 2.443 1.000
e "
Calibrated by : Approved by :
1
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H 5/N:136164
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Muodel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R

L-B01 Dwyer VFA-21 04/01/2023 50 100 200 50.7 99.1 198.5 0.985x + 1,102 1.000
L-B02 Dwyer VFA-21 04/01/2023 50 100 200 51.0 99.4 198.7 0.994x + 1.097 0.999
L-BO3 Dwyer VFA-21 06/,01/2023 50 100 200 50.8 29.2 198.3 1.006x - 0.866 1.000
L-BO4 Dwyer VFA-21 06/01/2023 50 100 200 49.1 101.6 201.1 1.016x - 1.187 1.000
L-BO5 Dwyer VFA-21 06/01/2023 50 100 200 50.5 98.1 200.8 1.001x + 0.196 0.999
L-BO6 Dwyer VFA-21 03/01/2023 a0 100 200 50.1 100.1 203.4 1.010x + 0.062 1.000
L-BOT Dwyer VFA-21 03,01/2023 a0 100 200 49.4 100.8 199.7 1.019x - 2.253 1.000
L-BoO8 Dwyer YFA-21 03,01/2023 50 100 200 49.8 101.3 198.1 0.999x - 0.218 1.000
L-BO9 Dwyer VFA-21 03/01/2023 50 100 200 50.0 99.2 200.7 0.993x + 1.212 0.999
L-B10 Dwyer VFA-21 05/01,2023 50 100 200 51.0 99.8 202.8 1.004x + 0.747 1.000

S "

a L2  ——

Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N: 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate ( ml/min)
Value From Calibration Curve
No. Brand Maodel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R*

H-BO1 Dwyer VFB-65 05/04s2023 500 1,000 2,000 5086.9 890.3 1974.3 0.989x + 9.271 1.000
H-BO2 Dwyer VFB-65 04/0472023 500 1,000 2,000 495.3 999.1 1986.1 0.994x + 4.127 1.000
H-BO0O3 Dwyer VFB-65 07/04s2023 500 1,000 2,000 487.5 B88.1 2008.6 1.003x - 14.485 0,998
H-BO4 Dwyer VFB-65 07/04/2023 500 1,000 2,000 501.2 1000.3 2006.5 0.997x - 1.216 1.000
H-BOS Dwyer VFB-65 07/04/2023 500 1,000 2,000 500.2 999.6 1974.3 0.980x + 21.307 0.999
H-BOG Dwyer VFB-65 07/04/2023 500 1,000 2,000 a04.3 996.2 1984.0 1.004x = 6.770 1.000
H-BO7 Dwyer VFB-65 04/04/2023 500 1,000 2,000 502.3 890.7 2016.7 1.001x - 1.154 1.000
H-BO8 Dwyer VFB-65 05/04/2023 500 1,000 2,000 500.2 1000.6 1979.8 0.995x + 5.040 0.9899
H-B0O9 Dwyer VFB-65 07/,04/2023 500 1,000 2,000 504.4 1007.4 2010.7 0.993x + 15.376 1.000
H-B10 Dwyer VFB-65 10/04/2023 500 1,000 2,000 485.7 1001.6 2009.2 0.996x + 3.956 1.000

Calibrated by

Approved by
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method © Dry Cal Primary Flowmeter Model : Defender 510-H 5/N 1136164
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate { Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R?
L-B01 Dwyer VFA-21 05/04/2023 50 100 200 50.3 98.7 198.9 0.986x + 0.859 1.000
L-B02 Dwyer VFA-21 04/04/2023 50 100 200 50.6 £9.8 188.3 0.995x + 0.956 0.999
L-B03 Dwyer VFA-21 07/0472023 50 100 200 50.4 99.6 197.9 1.009x — 1.350 1.000
L-B04 Dwyer VFA-21 07,04/2023 50 100 200 49.5 102.0 200.7 1.012x - 0.487 1.000
L-BO5 Dwyer VFA-21 07/04/2023 50 100 200 50.9 88.9 201.2 0.998x + 1.040 0.999
L-B0O6 Drwyer VFA-21 07/04r2023 50 100 200 a0.B 99.7 202.8 1.009x + 0.150 1.000
L-BQ7 Dwyer VFA-21 04/04r2023 50 100 200 48.0 101.2 200.5 1.014x - 1.381 1.000
L-Bo8 Dwyer VFA-21 05,04,2023 50 100 200 50.2 102.1 197.7 0.997x + 0.307 1.000
L-B0S Dwyer VFA-21 07/0452023 50 100 200 50.8 99.86 201.1 0.8980x + 2.085 0.898
L-B10 Dwyer VFA-21 10,04/,2023 50 100 200 51.0 98.0 203.2 1.005x = 0.453 1.000
Calibrated by Approved by :
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Console Calibration Report

Calibration Method Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y DH@ (mmHZO)
BO1 1563 02/0372023 0.998 50.11
Bo2 8002514 0370372023 1.004 49.25
BO3 1503016 0370372023 1.002 50.62
B04 00006659 02/03/2023 1.004 50.14
BOS5 00007428 0370372023 1.001 49.76
RO1 1561 01/03/2023 0.997 49.86
RO2 8002513 0370372023 0.996 49.93
RO3 1570 02/03/2023 1.003 49.57
RO4 8002519 01/03/2023 1.002 48.90
RO5 1503015 01/03/2023 0.998 50.20

Remark !  Accept Value of y (test) is 0.97 <y <1.03

Accept Value of AH@ (test) is 46.7 + 6.4 (mmH20)

Calibrated by : Approved by :
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Pitot Tube Calibration Report

Calibration Method Standard Pitot Tube

Calibration Data

Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)

No. Type of Pitot Date

Pitot Side A Side B
BO3 S 0.99 02/05/2023 0.85 0.84
B04 S 0.99 02/05/2023 0.84 0.84
BOS S 0.99 02/05/2023 0.84 0.83
BO7 S 0.99 02/05/2023 0.83 0.84
BOS 8 0.99 03/05/2023 0.84 0.85
BO9 S 0.99 04/05/2023 0.85 0.84
B11 S 0.99 04/05/2023 0.84 0.83
Bl6 S 0.99 04/05/2023 0.84 0.85
B18 S 0.99 02/05/2023 0.84 0.84
B19 3 0.99 02/05/2023 0.85 0.84
B21 3 0.99 03/05/2023 0.84 0.85
B24 S 0.99 03/05/2023 0.84 0.83
B27 S 0.99 02/05/2023 0.83 0.84
B30 S 0.99 04/05/2023 0.84 0.84
B31 S 0.99 02/05/2023 0.83 0.84
B33 S 0.99 03/05/2023 0.85 0.84
B35 S 0.99 02/05/2023 0.84 0.83

Remark : Accept value of Cp (test) is 0.84 + 0.01
N 1]
Calibrated by : Approved by :
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Pitot Tube Calibration Report

Calibration Method

Standard Pitot Tube

Calibration Data

Pitot Tube Data

Calibration Data

Coefficience of Standard Avg. of Cp (test)

No. Type of Pitot Date

Pitot Side A Side B
B36 8 0.99 02/05/2023 0.84 0.84
B37 S 0.99 02/05/2023 0.83 0.84
B38 S 0.99 03/05/2023 0.85 0.84
B39 S 0.99 03/05/2023 0.84 0.83
B40 S 0.99 02/05/2023 0.84 0.83
B41 S 0.99 02/05/2023 0.84 0.84
B44 S 0.99 03/05/2023 0.85 0.84
B45 S 0.99 03/05/2023 0.85 0.84
B46 S 0.99 04/05/2023 0.84 0.83
B47 S 0.99 03/05/2023 0.84 0.85
B4y S 0.99 03/05/2023 0.83 0.84
B49 S 0.99 03/05/2023 0.85 0.84
B54 S 0.99 03/05/2023 0.83 0.84
B56 S 0.99 02/05/2023 0.84 0.85
B57 S 0.99 02/05/2023 0.84 0.83
B58 S 0.99 02/05/2023 0.85 0.84

Remark : Accept value of Cp (test) is 0.84 + 0.01
N7 N

Calibrated by :
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SERIAL NO. . N/A[64-220066-1]

CLID. NO. : 212201112

JOB CONTROL NO. : 220720073201
CUSTOMER  : S.P.S. CONSULTING SERVICE CO.,LTD.

7 SO1 PHAHOLYOTHIN 24 ROAD., JOMPOL,
CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 20 July 2022 DATE OF ISSUED : 22 July 2022

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Sittipong Pimdee
Calibration Engineer
» Fd

5
EALIERATIDN LABORATORY 0. LTD

Approved By :

Authorized Signatory
22 July 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according

to the International System of Units ( S1)

Certificate No. Q22073201

F3-011-04/01-12 page 1 of 3

@clecalibration



CALIBRATION LABORATORY CO.LTD. <322 AéAB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M ANS1 National Accreditation Boird

Lol A

T ACCREDITED
Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com {'/,/;;_S\\\‘ —— S
LT CALIBRATION AND

CLC bl DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE - VACUUM GAUGE
MANUFACTURER : HI-LIGHT
MODEL / TYPE ; N/A

SERIAL NO. : N/A[64-220066-1]
DATE OF CALIBRATION - 21 July 2022

ENVIRONMENT CONDITIONS :

Temperature : (23F 2) oL Relative Humidity : (55% 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines.

The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 744 S/N. 9226007 with Pressure Module Model 700PV4 S/N. 19298401.

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MP-0196-21, Due Date 17 November 2022,

UNCERTAINTY :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k = 2. It has been evaluated

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 95%.

Certificate No. Q22073201

F3-011-04/01-12 page 2 of 3

@clccalibration



CALIBRATION LABORATORY CO.,LTD. &,

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

2

ANS| National

h

. - —~T ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com £ b | IS0iEC 7035 )

C l— c MU DIMERSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale 1 times. Then 2 series of known

gauge pressure were applied. The STD reading were recorded and the means value were reported in the table below.

CALIBRATION DATA
CORRECTION OF PRESSURE
STD Reading ( inHg ) Correction ( inHg )
DUC Test point ( inHg )
Up Down Up Down
0 0.0 0.0 0.0 0.0
=5 -4.6 -4.7 +0.4 +0.3
-10 05 -0.6 +0.5 +0.4
=15 -14.4 -14.5 +0.6 +0.5
-20 -19.4 -19.5 +0.6 +0.5
-25 -24.5 -24.5 +0.5 +0.5
-30 -29.5 =295 +0.5 +0.5
Uncertainty of measurement + 0.2 inHg
Transmitting fluid : Air.
Technical Note. k factor 1 kPa = 0.2952998 inHg
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 36 of 54
This report is valid for the above stated instrument/s only.
##t# End of Certificate ###
Certificate No. Q22073201
F3-011-04/01-12 page 3 of 3
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QUALITY CALIBRATION CO.,LTD. Iy,

SN 2
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ——
Tel (662) 421-5402, (662) 444-0152-3, F i M&
(662) (662) : ' ax (662) 809-4584 =.,’;"»-—_'/_:\\\\\§
www.qcalibration.com NS NSC-TISLTISI 025
s CALIDRATION 0049
CERTIFICATE No : 23M2441 PAGE: 1 OF 2

REFERENCE No : 68471-1
Certificate of Calibration

EQUIPMENT ; DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No : 1126422905

ID No : BA 05/50

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY C ATSAWIN Y,

CALIBRATION DATE ¥ 10-Mar-23

i

APPROVED BY Lk g
ISSUED DATE : 16-Mar-23
RECEIVED DATE : 10-Mar-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-G010 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 23M2441 PAGE :2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : X8105DU
MANUFACTURER 3 METTLER TOLEDO SIN : 1126422905

ID No : BA 05/50 RECEIVED DATE - 10-Mar-23

AIR PRESSURE ] 1010mbar = 1mbar CALIBRATION DATE : 10-Mar-23
AMBIENT TEMPERATURE : 232 CH12C RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

o+

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50.0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 X 4 2 50.0001
3 50.0000
2 5 4 50.0000
5 49.9999
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%. /
END OF CALIBRATION REPORT

F-GOY REV M
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
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Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@1thaiunique.com, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0822/20530
Instrument Type : GC
Model : CP-3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2022

ELECTRONIC TEST
CPU Mpass O FarL
LCD TEST M pass [ FalL
VENT TEST M pass O FaL
KEY ECHO TEST M pass [ palL
DESTRUCTION RAM TEST M pass O rarL

RUN CHROMATOGRAM TEST

DETECTOR: Flame lonization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079

GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300 °C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil SCB 0.25IDx 15 M
Sample: 1 pL Injection FID Test Sample 0.218 g/L. C14,C15,C16 in hexane

SENSITIVITY TEST: C15. ( Areacount )= 118,103 Counts.

R e S T ™ B S N S e e S e e e e T e S S S o e DR R R e e e T e S e T BTl
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VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. (04



13tN Inegia §1fia  THAI UNIQUE CO., LTD.
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

1w

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www thaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (uV) 2.94 < 50
Baseline Drift (%) 0.18 < 1
Sensitivity ( S/N for C15) 4,000 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (* C) 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (° C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.68 <5
Retention Time C15( %) 0.01 < 05
APPROVAL :
Signature
Engineer m
Date : 10/08/2022 %M«‘?
S
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VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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1_'r= 13Hm Inwgua 41 THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front

Inlet Type 1079 Injector
Cl15Area 1 117,172
Cl5Area2 119,182
C15Area3 117,982
C15 Area d 118,589
Cl15 Area 5 117,592

C15 Area Average 118,103

*% RSD(<5%) 1.68

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance E(Pass O Fail
Performance by é{ﬁ ﬁj%
Date -,-%//U% :
AU S
Comments -
Reviewed by pate | 10 /0% /2022

1AM 1/1 _
VARIAN SERVICE DEPARTMENT
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1—'r & 15t lnegia 91l THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI5SRT 1 4.048
CI15RT2 4.048
CISRT3 4.048
CI1S5RT 4 4.048
CISRTS 4.048
C15 RT Average 4.000
*% RSD (<0.5%) 0.01

* The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / avg ) * 100

Compliance B/;nss O Fail
Performance by @
|t

= .
Date '-7’&U @

Comments

Reviewed by Date {o [O0% /202 2

A
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VARIAN SERVICE DEPARTMENT



S.P.S Consulting Service Co.,Ltd.

Sample 1D: fid std A

Operator (Inj): suwarot
Injection Date: 16/08/2022

Calc Date: 16/08/2022 VA R I A N

Run Time (min): 7.993 Run Mode: Analysis
Peak Measurement: Peak Area

Workstation:
Instrument (Inj):  Varian Star #] Calculation Type: FPercent
c:\star \data\tu\cal2022\fid2022001.run A =FID 10 V RESULTS
mValLH_; -
| 3 =
60— |
| {
|
50 | | |
| |
ﬂ |
40— |
30— “ .
I |
20— ‘ ' | :‘
| -
m-J ' ' :‘ !
<‘ i | (l (| [X:7.9620 Minutes|
[ M T ; ' . J : s oo o o I_jY:il.Ii?hrn'\«"uiln |
J n A 4 5 6 7 !
. 2= & Minutes
S T
" Peak No Peak Name ‘ Result () Ret Time | Peak Area [ “Sep. C;de Width 1/2
_ | (min) (counts) _ (sec)
— ] | | L
1 cl4 32,2988 | 3477 | 112355 VP L
2 cl5 _ | 33.6834 | 4.048 | 117172 VA% 1.5 |
3 el 34.0178 | 4.619 118335 VP L5 |
| Totals | 100.0000 | 347862 - ) ]
ﬁ' THAI UNIQUE CO.,LTD. 1 Of 1



S.P.S Consulting Service Co.,Ltd.

Sample [D: fid std A

Operator (Inj): suwarot
Injection Date: 16/08/2022

Calc Date: 16/08/2022 VA R I A N

Run Time (min): 7.993 Run Mode: Analysis
Peak Measurement; Peak Area

Workstation:
Instrument (Ij):  Varian Star #1 Calculation Type: Percent
c:\star \data\tu\cal2022\fid2022002.run A =FID 10 V RESULTS
m\-’olt? : i -
[ | = =
50«‘ ' ‘ [
s0— | - ' |
f | s |
40— | | I i
| | L
30— ;I |i
| ‘ i !| ||
20— I '|
| [
| :| I II
| | | ——e
| [ [ | [X: 7.9620 Minutes
L~—__ — — . L l___ ) S T —_|Y:(L6T6 mVolts
h n 3 4 5 6 7
Minutes
3 % g
I Peak No Peak Name : Eesu]t f} _.;__ﬁTime i Peak Area I Sep. Code ‘: Width 1/2
‘ (min) (counts) (sec)
| ! . '
1 4 - | 322988 | 3477 12155 | WP ‘ T
|2 cls | 33.6834 4.048 | 119182 | vV | 15
3 16 i T T ) 4619 | 118265 vP | .5 |
| Totals - | 100.0000 | | 348205 | o

ﬁi THAI UNIQUE CO.,LTD. ko



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std A

Operator (Inj): suwarot
Injection Date: 16/08/2022

Calc Date: 16/08/2022 VA R l A N

Run Time (min): 7.993 Run Mode: i
) Peak Measurement: Peak Area
Workstation:

Instrument (Inj):  Varian Star #1 Calculation Type: Percent
c:\star \data\tu\cal2022\fid2022003.run A =FID 10 V RESULTS
m\"'l:llts_i | -
60— | | I [ I
so—| |
0— ‘ | i
| | .
i | ! |f
30— - | !
| I | |
| I I [
20— | - l
! 'i
ol | '!
i i I | | ‘ I [X:7.9620 Minutes
0 J B, S — ___—__—_—_—__—_7,__..L.‘.-..—_:——J_ L JL e o e T !Y.‘l!.(‘i'?ri mVolts |
1 2 3 4 5 Ls |7
. Minutes
3 2 =
" Peak No Peak Name | Result) | RetTime | PeakArea | Sep.Code | Width12 |
| | | (min) (counts) | (sec)
1 4 | 320088 3477 112755| VP BT
2 cl5 ] ! 33.6834 4.048 117982 VW | 15
3 |cl6 34.0178 | 4.619 118265 |  vp 15
| |
| Totals | 100.0000 . 348205 |

f ]
1“i THAI UNIQUE CO.,LTD. 1Of 1



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj): suwarot
Injection Date: 16/08/2022
Calc Date: 16/08/2022
Run Time (min): 7.993

Workstation:
Instrument (Inj):

Varian Star #1

-4

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: Percent

c:\star \data\tu\cal2022\fid2022004.run

A =FID 10 V RESULTS

mVolts |
= T e
60— [ T
|
50— |
: .: |
40— . :
| .
30— | | I
(i .I |
20— I 5
| |
10— | I ?
| | [ i (| [X: 7.9620 Minutes
n__l____ = — LS ——— A 4 - g s - (Y:0.676 mVolts |
2 3 4 5 6 7
Minutes
3 g G
r T = T T 1
Peak No Peak Name Result () Ret Time Peak Area | Sep. Code Width 1/2 |
. (min) (counts) | (sec) ;
|
— | ! |- | | !
1 cl4 | 32.2988 3.377 113755 vP 17|
3 | cl5 | 33.6834 | 4.048 | 118589 | A _15]
| 3 cl6 | 343178 4619 | 128265 | VP 1.5__i
| Totals 1 100.0000 | | 360202 , |
1?.. THAI UNIQUE CO.,LTD. .



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj): suwarot
Injection Date: 16/08/2022
Calc Date: 16/08/2022
Run Time (min): 7.993
Workstation:

Instrument (Inj):  varian Star #1

-

VARIAN

Run Mode: Analysis

Peak Measurement: Peak Area

Calculation Type: Percent

c:\star \data\tu\cal2022\fid2022005.run

A =FID 10 V RESULTS

mVolts | -
| - : -
60— ' ( T '
50— | ! |
| i! ‘! |
40— |
_ |
I (i '
30— [ ' '
| | |
. | |
20— [ [ ‘: [
10— ! [ II I
| | [ | [X:7.9620 Minutes|
o . N S [ S| —i\——— e [ROGTR m\f::::tcs-
1 [ " 3 4 5 6 "
] 2z Minutes
3 % 8
Faaaae —— | T T T T
Peak No | Peak Name | Result () | RetTime | Peak Area Sep. Code | Width 1/2
5 ‘ (min) (counts) | (sec)
i ] | |
L cld 32.2988 | 3.377 | 115755 | VP | 1.7
, 2 cls 33.6834 | 4.048 | 117592 | VvV L5 |
| 3 cl6 343178 | 4619 | 138265 | VP 15 |
| | Totals 100.0000 369202 | |
10f1

ni THAI UNIQUE CO.,LTD.



Title 5

Run File : d:\¢ceIAUA gc\¢efAUA-NESEA \drive-d\2017\2022\08\baseline. run
Method File : D:\Method-GC\star C\Star\TU\Cal2021\baseline FID.mth

Sample ID : baseline

Injection Date: 16/8/2565 14:32 Calculation Date: 16/8/2565 15:12

Operator : suwarot Detector Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44

Instrument : baseline Sample Rate : 10.00 Hz
Channel : Front = FID Run Time ¢ 39.960 min

** GC Workstation Version 6.41 ** 03334-6390-826-0764 **

Chart Speed = 1.09 cm/min  Attenuation = 1 Zero Offset = 14%
Start Time 0.000 min End Time = 20.000 min Min / Tick = 1.00

0 D 05 10 ' T

.

14 k.

11 4 :

12+
13-
144
ﬁi
16 - 2

17 4 4

20

mVolts



Print Date: Tue Aug 16 15:15:11 2022 Page 1 of 1

Title :

Run File : d:\¢efADA gc\¢éféﬁﬂ-ﬁé§tﬁ'\drive~d\20l?\2022\08\baseline.run
Method File : D:\Method-GC\star CA\Star\TU\Cal2021l\baseline FID.mth

Sample ID : baseline

Injection Date: 16/B/2565 14:32 Calculation Date: 16/8/2565 15:12
Operator : suwarot Detector Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44

Instrument : baseline Sample Rate : 10.00 H=z

Channel : Front = FID Run Time : 39.960 min

** GC Workstation Version 6.41 ** 03334-6390-826-0764 *=*

Run Mode : Blank Baseline
Peak Measurement: Peak Area
Calculation Type: External Standard

Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name () (min) (min) {counts) Code (sec) Codes
 Totals: " o.o000 " 0.000 o T T
Total Unidentified Counts : 0 counts
Detected Peaks: 0 . Rejected Peaks: 0 Identified Peaks: 0
Multiplier: 1 Diviscor: 1 Unidentified Peak Factor: 0
Baseline Offset: -2 microvolts LSB: 1l microvolts
Noise (used): 32 microVolts - monitored before this run

Manual injection

'\k*****ti*******ii**************1{*****************i******************i**********



Title 5
Run File : ci\star\data\tu\cal2022\£id2022003. run

Method File : d:\¢éfAUA gc\¢efAUA-NeSEA \drive-d\2017\2022\08\fid2022003-front .mth
Sample ID fid2022

Injection Date: 16/8/2565 10:51 Calculation Date: 16/8/2565 11:02
Operator ¢ suwarot
Workstation: Local Disk

Instrument
Channel

Detector Type: 3800 (10 Volts)
Bus Address : 44

Sample Rate 10.00 Hz

Front = FID Run Time : 7.993 min
** GC Workstation Version 6.41 ** (03334-6390-826-0764 **

Chart Speed = 2.73 cm/min  Attenuation = 40 Zero Offset = 7%

Start Time = 0.000 min End Time = 7.993 min Min / Tick = 1.00
o 0 "o '20 30 ‘a0 50 's0 70 '80 +SR
2 mVolts
== .
/C%”
e —
| ! <WI=2.0
ig? <Wi=4.0
!
|
]
2_ }
[ -SR
[
|
3-
cl4 === —_— - 3.529
4- S |
c15 = - ' ——%i%
c16 i == = 4.713
5
6- !
|

<Wi=2.0



Print Date: Tue Aug 16 14:52:25 2022 Page 1 of 1

Title -

Run File % c:\star\data\tu\cal2022\fid2022003.run

Method File : d:\¢&afADA gc\¢éIAOA-ﬁé§EA'\drive—d\2017\2022\Os\fid2022003—front.mth
Sample ID : fid2o022

Injection Date: 16/8/2565 10:51 Calculation Date: 16/8/2565 11:02
Operator ! sSuwarot Detector Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44

Instrument : Sample Rate ;i 10.00 H=z

Channel : Front = FID Run Time : 7.993 min

** GC Workstation Version 6.41 +* 03334-6390-826-0764 *+*

Run Mode : Analysis
Peak Measurement: Peak Area
Calculation Type: Percent

Ret. Time Width
Peak Peak Result Time Offset Areas Sep. 1/2 Status
No. Name () (min) (min) {counts) Code (sec) Codes
1 cl4 32.2988 32.529 -0.000 112355 BB 2.1
2 c15 33.6834 4.136 0.000 117172 EB 21
3 cle6 34.0178 4.713 -0.000 118335 BB 2.2
Totals: 100.0000 0.000 347862
Total Unidentified Counts - 0 counts
Detected Peaks: 4 Rejected Peaks: 1 Identified Peaks: 3
Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0
Baseline Offset: -28 microvVelts LSB: 1 microvolts
Noise (used): 26 microVeolts - monitored before this run

Manual injection

Data Handling: All Coefficients for All Peaks are Zero
Data Handling: Default to A%

***i-*-ir-r*********iw********f*****ﬁ***i{***i’\k**'l-'t-**‘k****I—***w**i—****iw******w*****
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é’é DKSH

CERTIFICATE OF QUALIFICATION

Qualification Date : 22 June 2022

Next Due : 22 June 2023

Certificate No. QUAL2022-004

S.P.S Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Road, Ladyao, Jatujak, Bangkok, 10900

+66 (0) 2939 4370

Instrument |Identification

Model Serial No. Manufacturer

e2695 M13SM7942A WATERS

Column Heater/Cooler C14SMC892G WATERS

2489 UV/Vis Detector B1487E998A WATERS

TCM A14TC2310G WATERS

CHM L13PRM568M WATERS

PCR M13CHMO092M WATERS

RMA J1I3RMAB89IM WATERS

RMA JI3RMA890M WATERS
Operational And Performance Qualification Test Completed

@ 1. System Precision 250ul @ 6. Flow Rate Linearity Accuracy

M 2. Wavelength Accuracy & 7. Compositional Precision

E 3. Detector Linearity Sensitivity B 8. Noise and Drift

& 4. Injector Linearity Accuracy B 9. Signal to Noise

& 5. Injector Carryover ® 10. Temperature Accuracy

Result Of Qualification: Passes & Certifies For 1 Year

Qualificated By

Engineer Technical Services

Approved By /

AGM, Technical Services

e  The document is invalid if without authorize signatures and reference numbers.

e The data and numbers on this document cannot be changed and replaced in any cases.

. The expired date is valid on the date specified and cannot be reprinted or rewrite in any cases.

© The inspector can check the operator by the address mentioned on above only.

. Reprint, rewrite and supply without authorized permission is strictly prohibited.

DKSH (Thailand) Limited

2106 Fantree 4 Building, Sukhumvit Rd., Phrakhanong-Tai, Phrakhanong, Bangkok 10260, Thailand

Phone +662 301 7200, Fax +66 2333 1014, www dksh.co thitech

Delivering growth — in Asia and beyond

dudutnrgnArufien 198 Technelogy service il nter

02 639 7000



SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. Nsc_ﬁﬂ_-ns 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode :

Condition As Found :

Customer :

Location :

Ambient Temperature :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Cert. No. : SP22018
Pages 1of3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

501514123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND.

ORGANIC LABORATORY IV
(244 5) °C
(60.1+25) %

30 AUGUST 2022
30 AUGUST 2022
31 AUGUST 2022

Calibrated by : Nathakom Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : SP22018
Job No. : VC65SP0008
Pages :20f3
Calibration Method :

This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

The calibration procedure used was based on ASTM E275-01,ASTM E925-02

Condition of this result of calibration :

1. Certified reference materials

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 87569 13/10/2022
Didymium liquid RM-DL 28912 87588 15/10/2022
Neutral density filter RM-IN2N3N 13877 87600 15/10/2022
Potassium dichromate solutions RM-0204060810 14204 87614 16/10/2022
Potassium Iodide solution - KI-0701-001 CI-0090-22  08/04/2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology ,NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.8 -0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 740.0 -0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :30f3

Result of calibration : Photometric Accuracy

(Without adjustment)
. . Wavelength _. Nominal Certified UUC* Reading Error Uncertainty k
Material (nm) Filter. S/N Absorbance (A) Absorbance (A) (A) +(A) Factor

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

g 440.0 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
2 29360 1.0 0.9822 0.9810 -0.0012 0.0028 2.00
= 546.1 29914 0.7 0.6962 0.6960 -0.0002 0.0028 2.00
Ly 29381 0.5 0.5076 0.5070 -0.0006 0.0029 2.00
é 29360 1.0 1.0221 1.0202 -0.0019 0.0028 2.00
- 590.0 29914 0.7 0.7238 0.7230 -0.0008 0.0029 2.00
£ 29381 0.5 0.5364 0.5360 -0.0004 _ 0.0031 2.00
E 29360 1.0 0.9751 0.9732 -0.0019 0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010  0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004  0.0032 2.00

Material Wavelength Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/) Absorbance (A) Absorbance (A) (A) + (A) Factor

E 20 0.2436 0.2419 -0.0017 0.0101 2.00
g 40 0.4905 0.4855 -0.0050  0.0115 2.00
§ 235.0 60 0.7453 0.7388 -0.0065 0.0067 2.00
A 80 0.9920 0.9839 -0.0081 0.0071 2.00
E 100 1.2487 1.2414 -0.0073 0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode ~ 0.0001 A ___Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0107 3.9886
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance => 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS12-04-4-020664
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#S.P.S. CONSULTING SERVICE CO., LTD.

w7 dapwvalodu 24 ouuvralofiu unavanwa luaou.%"m N33MNT 10900

7 Soi Phaholyothin 24. Phanolyothin Rd.. Jompol, Chatuchak, Bangkok 10800
Tel ; {662) 939-4370-72. Fax : (662) 5134221, E-mail : salefispscon Com.. www.SpS00n,0om

Calibration Report

Non-Dispersive Infrared CO Analyzer

Date : I 02 May 2023 I Brand : Model :

No. CO-BO1 Serial No, 782
Calibrator (Dilution Systemn)

Brand : API Model 700

Last Cal. Date : 06 September 2022 Serial No. 421

Reference Standard Gas
Standard Gas ¢ Carbon Monoxide (CO) Cylinder No. D136045
Certified Date t 16 April 2022 Expired Date : 15 April 2024 Cylinder Conc. 4,570 ppm

Calibrating Condition

Pressure 1011 mmbar

:

% RH

Calibration Setting

Span Initial Reading (Before Adj.), PPM Final Reading (After Adj.), PFM
Set Point Expected Concentration Analyzer Response % Dif Analyzer Response
Zero 0 0.11 = 0
CO Spun 40.00 39.89 -0.275 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Range
Range 50 PFM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero Air
CO Measure 4016.3 mV 2500-4800 mV
CO Reference 3949.1 mY 2500-4800 mV
Measure/Reference Ralio 1.180 = 1.1-1.3 W/Zero Air
Sample Pressure 28.6 In-Hg-A ~2"< Ambient Absolute Pressure
Sumple Flow 803 CC/Min BOO = 109
Sample Temperature 48.2 C 48 + 4
Bench Temperature 48.0 i o 48 £ 2
Wheel Temperature 68.2 i 5. 68 + 2
Box Temperature 30.8 e Ambient Temp + 7 = 10
Photo-Drive 3031.8 mV 250 mV to 4750 mV
Slope 1.017 - 1.0 03
Offsel 0.2 e 0+0.3
Javayl

Calibrated by : Approved by :
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0413 MTC No. EEL. BP. 109/0366

CALIBRATION CERTIFICATE

Submitted by : S.P.S. Consulting Service Co.,Ltd.
Address - 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
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 Calibrator Temperature {23 +3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %

Model ) LT Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
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 . 27 Mar. 2023
Date of Calibration . 29 Mar. 2023 li:’“‘/

The results relate only to the items tested/calibrated or val i
" d : o ] ue assigned.
dvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernor of TISTR

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khleng Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900
?htangwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand r . ,
ng. ((:2}}{3222;; zgg(g} Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

. Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-malil : rumpai@tistr.or.th Websiteswww tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  109/0366

Request No. 21-66/0413

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 Output of Unit Under Test =94 dB re 20p1Pa at 1000 Hz
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 | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 1.3 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

i
o
Electrical and Qe?ro]i‘jgxards Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration 29 Mar. 2023

Ref : 2011266032701228001

Date of Issue 30 Mar. 2023

End of Certificate 272

) AL1 . The results relate only to the items tested/calibrated or value assigned.
dvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governar of TISTR

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlon? Ha. Ampho§ Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkck 10900
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand '

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:www tistr.orth

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
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Noise B_219/23

£ S.P.S. CONSULTING SERVICE CO., LTD.

7 gaovmaloiu 24 ouwmmalodu wwrssanwa WAIRTNT NFINNT 10900
7 Soi Phaholyothin 24. Phahalyethin Rd.. Jompol., Chaluchak, Bangkek 10800
Ted : (G62) 939-4370-72. Fax @ {662) 513-4221. E-mail : saleMEpsco,com. , WWW,SPSCORN.COM

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand

Maodel

Calibration Range

ACO | Number | AC 03/56 i
2127 | Serial No. | 130006 ]

94 dB, 1000 Hz I Last Calibration I 29 March 2023 |
Due Date I 29 March 2024 |

Calibration Data

Sound Level Meter Data

Calibration Data

Calibrated by @

Approved by :

Actual Reading [dB]
SLM No. DBrand Muodel Serial No. Date
Before Adjustment Alter Adjustment
ACO-B18 ACO 6236 00172048 24 May 2023 93.9 94.0
ACO-B29 ACO 6236 00182011 24 May 2023 94.1 94.0
ACO-B33 ACO 6236 00182015 24 May 2023 94.0 94.0
ACO-B36 ACO 6236 00192027 24 May 2023 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 0.10 dB
. — i\
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#8.P.S. CONSULTING SERVICE CO., LTD.
e 7 ganvmalnu 24 ouuvnalodu wwla9aama waIGIRT n3UNW 10900
%g x 5\* 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol. Chatuchak, Bangkok 10900

™. pauie® Tel | (662) 039-4370-72, Fax | (662) 513-4221. E-mall ; sale@SPSCon,cam.. www,spscon,com
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Noise B_221/23

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Maodel | 2127 | Serial No. | 130006 |
Calibration Range | 94 dI, 1000 Hx | Last Calibration | 29 March 2023 |

Due Date | 29 March 2024 I

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-B22 ACO 6236 00172060 21 May 2023 94.0 94.0
Acoustic Certified Value @ Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 010 dB
i, W W |

Calibrated by : Approved by :
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-66/0414 MTC No. EEL. BP. 111/0366

CALIBRATION CERTIFICATE

Submitted by : S.P.S.Consulting Service Co., Ltd.

Address : 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok, 10900,

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 : Noise Dosimeter Temperature 1(23+3) °C
Manufacturer : Svantek Relative Humidity : (50 + 15) %

Model 1 SV-1041S Ambient Pressure  :(101.325+ 1.5 ) kPa
Serial No. 1106123

Standards used :

Multifunction Acoustic Calibrator Briiel&Kjaer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the 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.

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%.

Date of Receipt : 27 Mar. 2023
Date of Calibration : 3 Apr. 2023 1.2

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtaine

FM.BL.M T L.UUZ Hev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,  Sci 1C, 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 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.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-66/0414 MTC No. EEL. BP. 111/0366

Acoustic signal test of frequency weightings

Deviation from response curve _ Tolerance Limits
Frequency A-weighting C-weighting SR Class 2
(Hz) (dB) (dB) (+dB) (+dB)
125 -0.2 -0.3 0.25 2.0
1 000 0.6 -0.3 0.25 1.4
4 000 -0.4 -0.4 0.25 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 114 dB.
3) The measured values did not include the correction of microphone of UUT.
4) The deviation was produced from the absolute difference between the measured values and the responding

sound pressure levels in [EC 61672-1 (2002).

Calibrated by Approved by :

Industrial Metrology and Testing Service Centre

Ref: 2011266032701229002
Date of Calibration : 3 Apr. 2023

Date of Issue 14 Apr. 2023 2/2

End of Certificate

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate 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.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banekok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (686) 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.or.th Websiteswww tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-66/0399 MTC No. EEL. BP. 91/0366

CALIBRATION CERTIFICATE

Submitted by : S.P.S.Consulting Service Co., Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok, 10900.
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 : Noise Dosimeter Temperature :{23+3) °C
Manufacturer : Svantek Relative Humidity : (50 + 15) %

Model : SV-1041S Ambient Pressure  :(101.325 + 1.5 ) kPa
Serial No. : 106124

Standards used :

Multifunction Acoustic Calibrator Briiel&Kjeer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the 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.

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%.

Date of Receipt : 20 Mar. 2023
Date of Calibration : 31 Mar. 2023

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtaine

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahanyothin Road, Chatuchak, Banekok 10900,
Chanewat Pathurmnthani 12120, Thailand Amphoe Muang, Chanewat 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.or.th Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-66/0399 MTC No. EEL. BP. 91/0366
Acoustic signal test of frequency weightings
Deviation from response curve _ Tolerance Limits

Frequency A-weighting C-weighting L Class 2

(Hz) (dB) (dB) (+dB) (+dB)
125 0.6 0.2 0.25 2.0
1 000 0.0 -0.1 0.25 1.4
4 000 -0.6 -0.4 0.25 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 114 dB.
3) The measured values did not include the correction of microphone of UUT.
4) The deviation was produced from the absolute difference between the measured values and the responding

sound pressure levels in IEC 61672-1 (2002).

Calibrated by Approved by :

<
>

“ Director
Electrical angEQ&T&s:'Eﬁldards Laboratory
Industrial Metrology and Testing Service Centre
Ref: 2011266032001153002
Date of Calibration : 31 Mar. 2023
Date of Issue :31 Mar. 2023 2/2

End of Certificate

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe 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.or.th Website:www. tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-66/0399 MTC No. EEL. BP. 92/0366

CALIBRATION CERTIFICATE

Submitted by : S.P.S.Consulting Service Co., Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok, 10900.
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 : Noise Dosimeter Temperature :(23+3) °C
Manufacturer : Svantek Relative Humidity : (50 + 15) %

Model : SV-1041S Ambient Pressure  : (101.325 + 1.5 ) kPa
Serial No. 1106131

Standards used :

Multifunction Acoustic Calibrator Briiel&Kjar 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the 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.

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%.

Date of Receipt : 20 Mar. 2023
Date of Calibration : 31 Mar. 2023

The results relate only to the items tested/calibrated or value assighed.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtaine,

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luane,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe 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.or.th Website:www.tistr.orth E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-66/0399 MTC No. EEL. BP. 92/0366
Acoustic signal test of frequency weightings
Deviation from response curve _ Tolerance Limits

Frequency A-weighting C-weighting S Class 2

(Hz) (dB) (dB) (+dB) (+dB)
125 0.5 0.4 0.25 2.0
1 000 0.0 0.1 0.25 1.4
4 000 -0.4 -0.5 0.25 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 114 dB.
3) The measured values did not include the correction of microphone of UUT.
4) The deviation was produced from the absolute difference between the measured values and the responding

sound pressure levels in IEC 61672-1 (2002).

Calibrated by

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

. 330
Electrical an d‘glectronic Standards Laboratory

Industrial Metrology and Testing Service Centre

Ref:2011266032001153003
Date of Calibration :31 Mar. 2023

Date of Issue : 31 Mar. 2023 2/2

End of Certificate

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe 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.or.th Website:www tistr.or.th E-mail : mtc@tistr.orth E-mail : sumalee@tistr.or.th
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Noise Dose B_211/23

S.P.S. CONSULTING SERVICE CO., LTD.
7 wanwnaludy 24 ouunmalodu wontanms wAIAinT NTUNNT 10900
7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompal, Chatuchak, Bangkok 10800
Tl : (662) 939-4370-72, Fax : (662) 513-4221, E-mai : sale@spscon.com., www.spscon.com

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand

Mauodel

Calibration Range

SVANTEK

RARE

114 dB, 1000 Hz

Number SV 06/62

Serial No. 33139

Last Calibration 19 September 2022

L
l
l
I

Due Date 19 September 2023
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment Aflter Adjustment
| NMD-B18 SVANTEK SV-10418 106123 24 May 2023 113.7 113.6
NMD-B19 SVANTEK Sv-10418 106124 24 May 2023 113.6 113.6
NMD-B20 SVANTEK SV-104IS 106131 24 May 2023 113.6 113.6
Acoustic Certified Value © Thailand Institute of Scientific and Technological Research (TISTR) 113.63+ 0.10 dB

Calibrated by

Approved by







QUAL]TY CALIBRATION CO.,LTD‘ \\\\‘\\\\uiu_u,h’
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 g

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 oo Sl
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)

#

N 3
7 ) NSC-TISITISI 7025
ST N CALIBRATION 0043

CERTIFICATE No : 22E9693 PAGE: 1 OF 3
REFERENCE No : 66476-1

Certificate of Calibration

EQUIPMENT ; pH METER
MANUFACTURER : HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No : pH 04/56

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE

..

15-Sep-22

"

APPROVED BY 2
ISSUED DATE ; 15-Sep-22
RECEIVED DATE : 14-Sep-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 PAGE : 2 OF 3

Calibration Report

EQUIPMENT : pH METER

MANUFACTURER : HANNA MODEL i HI 3512

ID No : pH 04/56 SERIAL NUMBER : TH118035
RECEIVED DATE : 14-Sep-22 CALIBRATION DATE 15-Sep-22
AMBIENT TEMPERATURE : pd i ool K RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL Zof CERTIFICATE No DUE DATE

T o LOT No =N Ty b
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAI150 9156079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 22T9870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 35000379 2279904 13-Sep-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH
mV uuc CORRECTION uuc UNCERTAINTY OF|  COVERAGE
APPLIED READING (mV) (mV) READING (pH) | MEASUREMENT FACTOR
(= mV) k

414.11 414.8 -0.69 -0.171 0.14 2.0
354.95 355.6 -0.65 0.860 0.14 2.0
295.80 296.4 -0.60 1.892 0.14 2.0
236.64 2370 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3.954 0.14 2.0
118.32 118.8 -0.48 4,985 0.14 20
59.16 59.7 -0.54 6.016 0.14 2.0

0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9.223 0.14 2.0
-177.48 -177.1 -0.38 10.311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 -295.5 -0.30 12.487 0.14 2.0
-354.95 -354.7 -0.25 13.575 0.14 2.0
-414,11 -413.9 -0.21 14.662 0.14 2.0

END OF CALIBRATION REPORT PAGE 2 OF 3 /



QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693

PAGE : 3 OF 3
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 0908 1C6M
STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (= pH) k
4.007 4.007 0.000 3.996 0.012 2.0
7.004 7.006 -0.002 6.944 0.012 2.0
10.016 10.012 0.004 10,194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
ke (°C) (°C) ADJUSTMENT (+°C) k
25.003 259 0.003 0.0085 2.0

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD. R

SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 LR
www.qcalibration.com N NSCTISLTIS oS
Hnh ok CALIMEATION 6049
CERTIFICATE No : 23M2442 PAGE:10OF 2

REFERENCE No : 68471-2
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE : 10-Mar-23
APPROVED BY B

h_J
ISSUED DATE - 16-Mar-23
RECEIVED DATE 3 10-Mar-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S-CW

MANUFACTURER : SARTORIUS S/N : 36591843

ID No : BA 09/61 RECEIVED DATE ; 10-Mar-23

AIR PRESSURE : 1010mbar + 1mbar CALIBRATION DATE 10-Mar-23

AMBIENT TEMPERATURE : 232 CE£ 180 RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 N1 4 2 99,9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT /

<
F-G010 REV 02 V



QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qgcalibration.com

CERTIFICATE No : 22T10972
REFERENCE No : 66837-1

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

COD REACTOR
HACH
2 DRB 200
15110C0497
DRB 04/59
S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CHAICHARN CH.

20-Dec-22

‘4

20-Dec-22

20-Dec-22

PAGE:10OF3

—

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T10972 PAGE:2 OF 2
Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER 1 HACH MODEL . DRB 200

ID NUMBER : DRB 04/59 SERIAL NUMBER : 15110C0497

RECEIVED DATE ; 20-Dec-22 CALIBRATION DATE 3 20-Dec-22

AMBIENT TEMPERATURE s 232 €+ [2C RELATIVE HUMIDITY : 52 %RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1

(%)

- THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE

TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 22T7511 10-Jul-23

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

clofoliicfolc
D@

©,
Sletolliclote

BLOCK No.1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. 1 B

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 149.8 149.9
o ) 149.6 149.9
g 3 129.7 149.8
@ 4 149.8 149.7
i 5 149.9 149.8
Y 6 149.8 149.9
° & 7 149.8 150.1
g5 8 149.8 150.8
g S 9 149.9 150.0
5 10 1498 149.7
= 1 149.9 150.0
o 12 149.7 149.8
g 13 149.9 150.0
= 14 149.9 149.8
15 149.7 149.7
Uncertainty of Measurement(+ °C) : 0.86 0.86
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER. J/

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABOF * ™~ * ==+
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT



HARIKUL i

SCIENCE

) Harikul Science Co.,Ltd.

Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310
Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com

CERT.No.: HS-U017D

Certificate of Calibration

Calibration Date : 3 Apr 23 Model : YSI 5000
Submitted by : S.P.S CONSULTING SERVICE CO.,LTD SIN : 15B100751

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Probe : YSI 5010

Chatuchak, Bangkak, Thailand 10900 SIN 1 22D100097

ID NO. -
Avg Room Temp : 20 °C Air Temp ref . S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician : Kittipong M.
Calibration Details
Calibration Point 100% air sat. (status) (status)
@20 °C, DO = 9.09 mg/l)

Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - =
Measurement 3 (mg/l) 9.08 (PASS) = -
Measurement 4 (mgfl) 9.08 (PASS) - -
Measurement 5 (mg/l) 9.08 (PASS) - -
Measurement 6 (mg/l) 9.08 (PASS) - .
Measurement 7 (mg/l) 9.08 (PASS) - -
Measurement 8 (mg/l) 9.08 (PASS) - Z
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 (mg/l) 9.08 (PASS) - -
Mean Measurement 9.08 mg/l - -
Inaccuracy 0.01 mg/l - -
Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.

(Kittipong Maekwong)

(Natenapha Pisatkunchon)




®© 2022 by Agllent Technologies Aglient CrossLab Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-0Q

System ID; GC_MS_03_52_CN10925102

Organization Name: 8.P.S Consulting service

Organization Location: 7 Soi Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok 10900
Date: March 31, 2023 1:21:52 PM

EQP Name; AgilentRecommended , AgilentRecommended

EQP Revision: GC.02.50, GCMS,02.50

Overall Qualification Status: Pass

System Inspection and Basic Safety and Operation

Name: ?7890 o - s r SN presmputny Sy -
Setpoint Status: {Pass -

Overall System Inspection and Basic Safety and Operation Test Status

.
iPass

B Rl SV |

Inlst Pressure Decay

Name:

Setpoint Status: ' ‘
|

Pressura:

Pressure Change:

Agilent Recommended:

Overall Inlet Pressure Decay Test Status

;F"ass s o . et et e

inlet Pressure Accuracy

Narme. ;':f'Bsﬁ o .

Front SSL
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102

Page 1/ 19



® 2022 by Agilent Technologies Agllent CrossLab Compliance Services

Setpoint Status: l‘i;éss o ) - o ﬁ - “.
Selpolnt Actual
_ A o
ilet Prossurs: (250 sl 250 P
Accuragy: 00 Epsi
Agilent Recommended: ';
Overall Inlet Press ure Accuracy Test Status
Pass e -
.~ S et 1 B ey i Y R My pye—— - - -
Irilet Pressure Accuracy
Name: . N
SSL
Setpoint Status: ilPasé_ e e =
Seipoint Aclual
Inlet Pressure: 5:2_50 W! psi lZﬁE J psi
Accuracy: 02 ps
Agilent Recommended: ;?= r
L S J
Overall Inlet Pressure Accu racy Test Status
:‘Pass - e R )
Detector Flow Accuracy
Name: L?EQOM S LTI DL JTHINIII O S S sosmemevee s b T T
Front FID
- e e e e+ it i
Setpoint Status: iPass _!

Flow Type: fFUQIHW' N
Setpoint: ';30_'0' .imLfmin Veasured Flow: ;?03 — E i

Accuracy: iO 3 ImUmin
- an -w\--w-o!’

100 % setpoint (130 {mimin )

Agilent Recommended: ! <.=._.

Limit is percentage of setpeint or 0.5 mla’mlnute whmhaver is 1argest

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10825102
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Agllent CrossLab Compllance Services

fPass

LT S R ——

Setpoint Status:

Flow Type: Oxidizer

L

f4000°  |ml/min

Setpoint;

Accuracy: 38 i

s PR o

10,0 |

5 T i i

Agilent Recommended;

Limit is percentage of setpoint or 0.5 ml/minute, wl.'l.iche\rer is largest,

Setpoint Status:

Flow Type:

Setpoint: mL/min

;o 1
e e i T e T AT

Agilent Recommended: fe= g 10.0

Accuracy:

Limit is percentage of setpoint or 0.5 ml/minute, whichever Is largest.

Overall Detector Flow Accuracy Test Status

;Pass

e T SR SRR Ak

e b e e
i

R S

s 5

Measured Flow: 3962 I mLimin

mlL/min
( I':t-ﬁ’._l']'

| A—

Y setpoint

T mbmin )
S

Measured Flow: 251 - mbL/min

er’min

{ 25 w“| mifmin )

% setpoint

GC Oven Temperature Accuracy

Name: i - - - ST - o N - E— e - =i
Setpoint Status: '
Zone: B o B! i ’ }
Setpomt.fActual
Temperature: '2'3;6‘6“" 2306 |°C
Accuracy; : °C
Agilent Recommended: % setpoint in K ( I-S[}w C)
% setpoint in K (1580 ¢ )
e | I

Date:
System ID:

March 31, 2023 1:21:52 P
GC_MS_03_52 CN10925102
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Agilent CrossLab Compllance Services

Setpoint Status: Pass . e .
Jone. C;;en e e
Satpom{')Actual \
Temperature: §1E)_0_0___ *"C
Accuracy. }"C
Agilent Recommended: : [ % setpointin K ( 1?3} (Wﬁ? °C )
Hammme ~e~»> AT i e v,
he= T1 0 1% setpoint in K (137 c)
Overall GC Oven Temperature Accuracy Test Status
i;;;;_.___, e e e A it ot i ,\_-,m__,._l
GC Oven Temperature Stability
Name: |
Setpoint Status: E e ST L e AN T AT R T M R St e o T ;
Smpomtmvarage e e e et e e
Temperature: !‘IOO 0 E_-UU 3833 i"C
Stability: teg
Agilent Recommended: 5[':—;
Overall GC Oven Temperatu re Stability Test Stalus
T e e . e
iPase ;
Scouting Run
Tested Combmatlom Front SSL !/ Front FID
Manual Injsction
Normo: o am;h.(.}gaé_. e o et e 3 P e ettt e ettt e ‘

Setpoint Status:
tnjection Volume on Column:

Overall Scouting Run Status

iComp!eted

Moise and Drift

Tested Combination1

Front SSL { Front

FID

Date: March 31, 2023 1:21:52 PM

System ID:

GC_MS_03_52_CN10925102
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Name: ;7390

jPaas

89800 |

Setpoint Status:
Base Signal:

ASTM Nolse

counts

Agilent CrossLab Compliance Services

Drift

counts/Hr

96. 04

Agilent Recommended: "'j f<= {19200.00 T
Status: ,Pass_ - .' IPa:és ) N J f

i e e el e et e _L._' oIl - LTI l ! - I . I
Overall Noise and Drift Test Status
Poss T
Signal to Noise
Tested Combination Front SSL { Front FID

Manual Injectlon

Name: i';e“g"f} - o I T T 1
Setpoint Status: !}:'ass T o i
Signal to Noise: 3814254 ) 7

Agilent Recommended: §'>=' - ’300000 ) |

Overall Signal 10 Noise Test Status

1Pass

Log Armp

Tested Combination2 Back

{ External

Setpolnt Sl.atus

Overall Log Amp Test Status

_Pass i

e e Tl a5

RFPFA

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102

Date:
System ID:
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Agilent CrosslLab Compliance Services

Tested Combination2 SSL / External sSQ
Setpoint Status: —' B - T
Amu: 1050 miz Drift After Five Minutes: RFPA Voltage:

mV

an T

Agllent Recommended: l>= -'100 and 4¢= 160
! i - s e e L 0 e S— |
Overall RFPA Test Status
EEPas:i h E
Tune E]
Tested Combination2 Back SSL {  External 8Q
Name: EEETSC ‘ - S T '
Setpoint Status: {if’»ass T o J
Filament; ?\'1
Setpoint Status: 1Fasﬂ.s h B w
Filament: E ‘‘‘‘‘‘ ’
Overall Tune El Test Status
Pa i .,..._..,.N\..WWE
Signal to Noise El
Tested Combination2 Back SsL / External SQ
Name: [55{50 I e e e e R _ I
Source: EHI Iner( o R Filament: ;1 )
Setpoint Status: "[i;;s;" I e l
Signal to Noise: 425 h
Agilent Recommended: E: 180

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52 CN10925102
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R .

Setpoint Status: !-Pass T

Signal o Noise. . 565 S —— ._ R BU

Agilent Recommended: >= ' 180

Qverall Signal to Noise El Test Status
{Pass e e . 58 ot e e 1 et s o e < o }

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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Instrument Details

Purpose

This section describes the as found system configuration.

Deatails

System
System (D
Manufacturer
Name

Tested Combination

Injection Technique
Sampler Identifier
Inlet

Detector

LTM Included?

Tested Combination2

Injection Technique
Sampler Identifier
nlet

Detector

LTM included?

GC_MS_03_52_CN10925102

Agilent Technologies

7890

Manual Infection
Sampler 1

Front

Front

No

Manual Injection
Sampler 2

Back

External

N

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injectlon
Syringe Volume (JL.) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume [pL} 10

Date: Mareh 31, 2023 1:21:52 PM

System ID: GC_MS_03_52_CN10925102

Page 8/19
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Mainframe 1

Manufacturer
Name

Model Number
Serial Number
Firmware Revision

Qven Type

Intet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type

Purged Inlet

inlet 2

Manufacturer
Name

Type
Location
Carrier Gas
Control Type

Purged Inlet

Detector 1

Manufacturer
Name

Type
Adapter

Control Type

Agilent Technologies
7890

G3440A
CN10925120
A01.10.3

Standard

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Control (EFPC)

Yes

Agilent Technologies

7890

SSL

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technolegies
7890

FID

Capillary

Electronic Pressure Control (EPC)

Agllent CrossLab Compliance Services

Location Front
Makeup Gas Nitrogen
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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Detector 2

Manufacturer

Name

Type

Location

Mass Spectromater 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
High Vacuum System
Scouting Run Standard

MS El Source 1

Agilent Technologies
Mass Spectrometer
Mass Specirometer

External

Agllent Technologies
sQ

5975C

Us91732743

5975 5.02.07

Turbo Pump

OFN Std

Agilent CrossLab Compliance Services

Manufacturer Agilent Technologies
Source Type El - Inert
Number of filaments 2

Date: March 31, 2023 1:21:52 PM

System ID: GC_MS_03_52_CN10925102
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which Is valid for the entire document,
inctuding attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
sultable method defined in your data access and control procedures.)

Detalls

Full Name of Signer: Saenguthai Tarak

Logged On User Name: saenguthai.tarak@non.agllent.com

Signature Creation Date:; March 31, 2023

Reason for Signature: Executed protoco! and published this original version of document

Reguiatory Disclaimer

This decument provides a protocel Lo verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compllance package. Validation depends upon many factors and use of this protocol alone does not assure compllance. Agilent Technologies makes no
promises or representations as 1o its sufficiency for any specific regulatory program.,

Warranty

Agilent Technologles makes no warranty of any kind to this material, Including but not fimited to, the implied warranties or merchantability and filness for
a particular purpose. Agilent Technciogias shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material.

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52 CN10925102
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User Name; saenguthal.tarak
Hostname: LAPTOP-CQ33KOMY

GC_MS_03_52_CN10925120 Transaction log :

Agilent CrossLab Compliance Services

System |d: GO_MS_03_52_CN10925102
Print Date: March 31, 2023 1:21:53 PM

Tlme Transaction Activity Type of Transaction Optional Information
State Poarformed
March 31, 2023 9:12:26 AM Audit SessionCreated  Session Nons
Maroh 31, 2023 9:12:26 AM Start Configuration Sesslon None
March 31, 2023 9:12:26 AM Audit Entitlerment Llcensing User ls Nonpaying and does
nat require an unlock code
Mareh 31, 2023 9:20:14 AM Audlt Eqploadad Sesslon EQP detalls for primary
technique [Ge] -
Filg path:
[ProtocolPacks/GeiConfigurat
lons/02.50/Ge.02.50.6qp),
EQP Flle Name:
[Ge.02.50.2qp], EQP Name:
[AgllentRecommended], Proto
col Revision |[Ge,02.50]
EQP details for hyphenated
technigue [GaMs] -
File path:
[ProtocolPacks/GeMs/Config
uratlons/02.50/GeMs.02.50.6
qpl, EQP Flle Narme:
[Gchs,02,50,8qp), EQR
Name:
[AgllentiRecommended]
March 31, 2023 9:20:17 AM End Configuration Sesslon None
March 31, 2023 9.20:27 AM Start Qualification Sesslon 0Q
Margh 31, 2023 9:20:27 AM Start Execution System Inepection and Basic MNone
Safely and Operation - 7890: -
Qualitative Test - Mo setpoints
assoclated
March 31, 2023 €:21:33 AM End Exgculion System Inspection and Basle Run Count : 1
Safety and Operatlon - 7890, -
Qualitative Tast - No setpoints
assoclaled
Page 1/8

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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User Name: saenguthel.tarak
Hostname! LAPTOP-CQISKOMY

GC_MS5_03_52_CN10825120 Transaction log :

Agilent CrossLab Compllance Services

System ld: GC_MS_03_52_CN10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transaction
State

Activity

Type of Transaction Optional Information

Performacd

March 31, 2023 9:21:35 AM Start

Mareh 31, 2023 9:21:51 AM End

March 31, 2023 9:21:54 AM Start

March 31, 2023 9:21:59 AM End

March 31, 2023 8:22:02 AM Start

March 31, 2023 9:22:07 AM End

Mareh 31, 2023 2:22:08 AM Start

March 31, 2023 9:22:29 AM End

March 31, 2023 9:22:30 AM Slart

farch 31, 2023 9:22:41 AM End

Execution

Exscution

Execution

Exgcution

Execution

Exscution

Exscution

Exgcution

Execution

Exegoution

inlet Prassure Decay - Front None
SEL: - Prassure Controlled inlet

= 8:26.0 psl - L: »= 2.0 psi and

<= (.5 psi

Inlet Pressure Cecay - Front Run Count : 1
53L: - Pressure Controlled Inlet

-5:28.0 psl - L: = -2.0 psi and

<= 0,5 psl

Inlet Pressure Acouracy - Front  None
SSL: - Pressure Controllad Inlet
-8:25.0psi-L:1<=1.2psl

Inlet Prassure Accuracy - Front  Run Count : 1
85L: - Pressure Controlied Inlet
-5:25.0psl - L e=1.2 psi

Inlet Pressure Accuracy - Back None
S8L: - Pressure Controlled Inlet
-5:26.0psi-Li==12psl

Inlet Pressure Accuracy - Back Run Count : 1
8SL: - Pressure Controlled Inlat
-$: 26,0 psl-L:== 1.2 psl

Detector Flow Accuragy - Front  Nane
FID: - Type : Fual - 5: 30,0
mbimin - L: == 10.0% selpoint

Detector Flow Accuracy - Front  Run Count : 1
FID; - Type : Fusl - S: 30.0
mb/min - L: <= 10.0% setpoint

Detector Flow Accuragy - Front  None
FID: - Type : Oxidlzer - S 400.0
mLimin - L; <= 10.0% setpoint

Detector Flow Accuracy - Front  Run Count ; 1
FID: - Type : Oxidizar - S: 400.0
mbfmin - L <= 10.0% setpolnt

Page 2 /8

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN109256102
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User Name: saenguthal.tarak
Hositname: LAPTOP-CQ3ISKOMY

GC_MS_03_52_CN10925120 Transaction log :

System Id:

Agilent CrossLab Compliance Services

GC_MS_03_52_CN10925102

Print Date: March 31, 2023 1:21:53 PM

Time Transactlon
State

Activity
Performed

Type of Transaction

Optienal Infermation

March 31, 2023 2:22:42 AM Start

March 31, 2023 9:22:48 AM End

March 31, 2023 6:22:49 AM Start

March 31, 2023 9:23:31 AM Audit

March 31, 2023 9.23:34 AM End

March 31, 2023 9:23:37 AM Start

March 31, 2023 2:26:00 AM Audit

March 31, 2023 9:26:03 AM End

March 31, 2023 9:.26:05 Al Start

Exscution

Execution

Execution

Data

Exaculion

Execution

Data

Execution

Exacution

Delsctor Flow Accuracy - Front
FID: - Typs : Makeup - 8: 26.0
mb/min - L == 10.0% setpoint

Delsctor Flow Accuracy » Front
FID: - Type : Makeup - S: 25,0
mL/min - L: <= 10.0% setpaint

GC Dwven Temparaturs
Accuracy - 7880: - Temperaturs
1Oven - 8: 230,0°C - L; »= 1.0
AND <= 1.0 % setpolnt In K

GC Oven Temperature
Accuracy - 7890: - Temperature
1 Oven - 8: 230.0°C - Ly »=-1.0
AND <= 1,0 % setpoint in K

GC Oven Tempaerature
Accuraoy - 7890 - Temperature
: Qven - 5: 250.0°C - L »=+1.0
AND <= 1.0 % setpolntin K

GC Oven Temperaturs
Aceuracy - 7890: - Tomperaiurg
1 Qvan - 5: 100.0°C - L: »= 1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Acouracy - 7890: - Ternporature
1 Oven - 8:100.0°C -L: »= 1.0
AND <= 1,0 % setpolni in K

GC Oven Temperature
Accuracy - 7830 - Temperature
P Owven=-3:1000°C -L:>=-1,0
AND <= 1.0 % setpointin K

GC Oven Temperature Stability
- 7890: - Temperature : Oven -
$:100.0°C - L; == 0.5°C

Page 3/8

MNona

Run Count : 1

None

Manual Data Entry

Run Count : 1

Mone

Manual Data Entry

Run Count ; 1

Nang

Date:;
System ID:

March 31, 2023 1:21.52 PM
GC_MS_03_62 CN10925102
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User Name: saenguthial tarak
Hoatname: LAPTOP-CQISKOMY

GC_MS_03_52_CN10925120 Transaction log :

Agilent CrossLab Compliance Services

System Id: GC_MS_03_52_CN10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transaction Activity Type of Transactlon Optionai Infermatlon
State Performed
March 31, 2023 9:28:42 AM Start Exeoution GC Oven Temperature Stabliity None
- 7880: - Temperalure : Oven -
5: 100.0°C - L: == 0.5°C
March 31, 2023 9:27:39 AM Audlt Data GC Oven Temperature Stabillty Manual Data Entry
- 7880; - Temperature : Oven -
8:100.0°C - L <= 0.5°C
March 31, 2023 2:27:46 AM End Execution GC Oven Temperature Stabllity Run Count ; 1
= 7890: - Temperature ;: Oven -
5 100.0°C - L: == 0.5°C
Mareh 31, 2023 9:27:51 AM Start Execution GC Scouling Run « Manual Nang
Infection, Front SSL, Front FID:
- Part of System Preparation -
No fimits assoclated
March 31, 2023 9:54:35 AM Start Execution Log Amp - 5878C SQ: - Source: Mone
El - Ineri
WMarch 31, 2023 9:55.:69 AM Stari Execution RFPA - 5975C 8 - Source: El None
= Inert
March 31, 2023 10:23:1¢  Start Exgcution Signal to Noise El - Liguid Mong
AM Injection, Back SSL, 8Q: ~
Source: El - Inert using
Filarment 1 - L: >= 160
March 31, 2023 1:37:63  Start Exgcution Tune E| - 59750 8Q: - Sourcs: - None
AM El - Inert Fllament 1 {Qualitative
- No setpoints associated)
March 31, 2023 10:38:04  Start Execution Tune El - 8975C SQ: - Source: - None
AR El - Inert Filament 2 {Qualitative
- No sefpoints associated)
March 31, 2023 10:38:11  Start Execution Tune El - 5375C 5Q: - Source: - Nona
AN El - Inert Fitarnent 1 (Qualitative
- No setpoints associated)
Page 4/8
Date: March 31, 2023 1:21:52 PM
System ID; GC_MS_03_52_CN10925102
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User Name: saenguthal.tarak
Hostname: LAPTOR-CQISKOMY

GC_MS_03_52_CN10925120 Transactlon log :

Agllent Crossbkab Compliance Services

Systemn Id: GC_MS_03_52_CN10025102
Print Date: March 31, 2023 1:21:53 PM

Time Transaction Actlvity Type of Transaction Optional Information
State Performed
March 31, 2023 10;28:14  Stant Execution Nolss and Drift - Front FID: - MNene
Al Delactor FID - L (Noise); <=
0.10 pA - L (Drifty, <= 2,50
pAhour
March 31, 2023 10:38:17  Start Execution GC Seouting Run - Manual None
AM Injaction, Front 8L, Front FID;
- Parl of System Preparation -
No limits associated
March 31, 2023 10:45:28  Audit Data GC Spouting Run - Manual Data files Path ;
AM Injection, Frant SSL, Frent FID:  FADatalSC_FID,DVFID1A.ch
- Part of Bystem Preparation -
No limits assoclated
March 31, 2023 10:47:01  End Execution GC Soouting Run - Manual Run Gount ; 1
Al Injection, Front SSL, Front FID:
- Part of Bystem Preparation -
No limits assoclated
March 31, 2023 10:68:27  Start Execution Noise and Diift - Front FILD; - Nons
AM Detector FID - L (Nolse): <=
0.10 pA - L (Drift): <= 2,60
pAhour
March 31, 2023 10:58:62  Audit Data Neise and Drift - Front FID: - Data files Path :
AM Detector FID - L (Nolse): <= F\Data\ND_FID D\FID1Ach
0,10 pA - L {Drift): <= 2.50
pAhour
March 31, 2023 11:00:53  End Execution Noise and Drlft - Front FiD: - Run Count : 1
AM Detector FID - L (Molse); <=
0.10 pA - L (Drift): == 2,50
pAfhour
March 31, 2023 11:02:02  Start Execution Slignal to Nolse - Manual MNong
AM Injaction, Frent 881, Front FID;
- Detector FID - L: >= 300000
March 31, 2023 11:14:32  Audit AoeClosed Sesslon None
AM
Paga 5 /8
Date: March 31, 2023 1:21:52 PM
System I0; GC_MS_03_52_CN10925102
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User Nama: saonguthai.tarak
Hostname: LAPTOP-CQISKOMY

GC_MS_03_52_CN10825120 Transaction lag :

Agllent CrossLab Compllance Services

System ld: GC_MS_03_52_CN10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transaction Activity Type of Transaction Optional informatlon
State Performed
March 31, 2023 11:15:43  Audit AceRestarted Session MNone
AM
March 31, 2023 11:15:14  Audit SessionReloaded  Session None
AN
March 31, 2023 11:1519  Slart Quallfication Session oQ
A
March 31, 2023 11,1618 Start Exscution Slgnal to Noise - Manual Nons
A Injectlon, Fromt S5L, Front FID:
- Detgctor FID - L: >= 300000
Margh 31, 2023 11:16:23  Audit AceClosed Session Mone
A
March 31, 2023 11:21.04  Audil AceRestarted Session Nene
AM
March 31, 2023 11:21:.04  Audit SesslonReloaded Session MNone
AN
March 31, 2023 11:21:08  Start Qualification Session oQ
AM
March 31, 2023 11:21:08  Start Execution Slgnal to Nolse - Manual None
A Injection, Front SSL, Front FID
- Detector FID - L: >= 300000
March 31, 2023 11:22:15  Audit Data Signal to Nolse - Manusl Data files Path :
Al Injection, Front $SL, Fromt FID:  FASN_FID.DVFIDiA.ch
«Datector FID -L:>= 300000
March 31, 2023 11:24:02  End Exgcution Slgnal to Noise - Manual Run Count : 1
AM Injection, Front SSL, Front FID:
- Detactor FID - L: == 300000
March 31, 2023 11:24:17  Start Execution Leg Amp - 5975C SQ; - Source: None
Al El - Inert
March 31, 2023 11:24:31  End Execution Leg Amp - 5975C SQ! - Source: Run Count : 1
AM El- Inert
Page 6/48

Date:
Systemn ID:

March 31, 2023 1;21:52 PM
GC_MS_03_52_CN10925102
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Wser Name: saenguthai.tarak
Hostname: LAPTOP-CQ3ISKOMY

GC_MS_03_52_CN10925120 Transaction log :

Agilent CrossLab Compliance Services

System Id: GC_ME_63_52_CN10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 31, 2023 11.24:33  Start Execution RFPA - 5975C SQ: - Sourge: El None
Al - Ingrt
March 31, 2023 11.27.22  End Execution RFPA - 8975C SQ: - Source: E| Run Count : 1
AM - Inert
March 31, 2023 11,2725  Start Execution Tune Ej - 5375C SQ; - Source: - None
AM El - Inert Filament 1 {Qualitative
- No setpoints assoclated)
March 31, 2023 11:28:04  End Execullon Tung El - 5875C SQ: - Source! - Run Count @ 1
AM El - Inert Fllament 1 (Qualitative
- No setpoints associated)
March 31, 2023 11:28:06  Start Execution Tuns E| - 8875C 8 - Source: - Nons
Al El - Inert Fllament 2 (Qualitative
- No setpoints associated)
Mareh 31, 2023 11:28:26  End Execution Tune El - 5975C $Q: - Source: - Run Count : 1
AM Ei - [nar Filament 2 {Qualilative
- No setpoints associatad}
March 31, 2023 11:26:26  Start Exgoution Signal to Noise El - Liguid Mone
Al Injection, Back S5L, S0 -
Source: El- Inert using
Fllament 1 - L: »= 160
March 31, 2023 12:59:45  Start Execution Signal to Noise El - Liquid Mone
PM Injgstlon, Back SSL, SQ: -
Source: El - Inert using
Filament 1 - L: == 180
March 31, 2023 1:00:09 PM Audlt Data Slgnal to Nolae EI - Liguid Data filss Path :
Injection, Back SSL., SQ: - FASN_F1_01.D\DATASIM.M
Source: El- Inert using =]
Filarmant 4 - L: == 160
March 31, 2323 1:00:41 PM End Execution Signal lo Noise EI - Liguid Run Cotnt : 1
Injection, Back SS8L, 8¢ -
Source: El-lner using
Fllament 1 -L. >= 160
Pege 7/ 8

Date;
System ID:

March 31, 2023 1:21.52 PM
GC_MS_03_52 CN10925102
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User Name: sasnguthaitarak
Hostname: LAPTOP-CQISKOMY

GC_MS_03_52_CN10925120 Transactlon log :

Agllent CrossLab Compliance Services

System ld: GC_MS_03_52_(N10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transaction Actlvity Type of Transaction Opticnal Information
State Performed
March 31, 2023 1:00:43 PM Start Execution Slgnal to Noise El - Liguld None
: Injection, Back SSL, SQ: -

Source: El-Inert using
Fllament 2 - L; >= 160

March 31, 2023 1:01:52 PM Audlt Data Signal to Noise EI - Liquid Data files Path ;
Injection, Back SSL, 5Q: - FASN_F2_01.D\DATASIM.M
Source: El«-Inert using K]
Fllament 2 - L: »= 160

March 31, 2023 1:02:00 PM End Exscutlon Signal to Noise E| - Liquid Run Gount : 1
Injection, Back S5L, 54 -
Bourca: El - inerf using
Fllament 2 - L; »= 160

March 31, 2023 1:02:13 PM End Quallflcation Session o0

March 31, 2023 1:02:13 PM Start Reporting Sesslon None

March 31, 2023 1:20:27 PM Audit Repoerting Session Report Generatad :

Certificate
Page 8/4

Date:
System ID;

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102

Page 18/19
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80-82 auusznBlan wv s unsH wanIzuAsT NaMMY 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

1w

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@1thaiunique.com, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0822/20530
Instrument Type : GC
Model : CP-3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2022

ELECTRONIC TEST
CPU Mpass O FarL
LCD TEST M pass [ FalL
VENT TEST M pass O FaL
KEY ECHO TEST M pass [ palL
DESTRUCTION RAM TEST M pass O rarL

RUN CHROMATOGRAM TEST

DETECTOR: Flame lonization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079

GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300 °C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil SCB 0.25IDx 15 M
Sample: 1 pL Injection FID Test Sample 0.218 g/L. C14,C15,C16 in hexane

SENSITIVITY TEST: C15. ( Areacount )= 118,103 Counts.

R e S T ™ B S N S e e S e e e e T e S S S o e DR R R e e e T e S e T BTl
<A
1S 12

VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. (04
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80-82 auudszynidlas uwvdanaunsny wanssuas nganme 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

1w

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (uV) 2.94 < 50
Baseline Drift (%) 0.18 < 1
Sensitivity ( S/N for C15) 4,000 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (* C) 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (° C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.68 <5
Retention Time C15( %) 0.01 < 05
APPROVAL :
Signature:
Engineer %
Date : 10/08/2022 %M«‘?
S

A~ 2/2
VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunigue.com, Website : www.thaiunique.com

1_'r= 13Hm Inwgua 41 THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front

Inlet Type 1079 Injector
Cl15Area 1 117,172
Cl5Area2 119,182
C15Area3 117,982
C15 Area d 118,589
Cl15 Area 5 117,592

C15 Area Average 118,103

*% RSD(<5%) 1.68

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance E(Pass O Fail
Performance by - ‘ @%
Date =J
S
) N
Hgue >
Comments -
Reviewed by pate | 10 /0% /2022

1AM 1/1 _
VARIAN SERVICE DEPARTMENT
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

1—'r & 15t lnegia 91l THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI5SRT 1 4.048
CI15RT2 4.048
CISRT3 4.048
CI1S5RT 4 4.048
CISRTS 4.048
C15 RT Average 4.000
*% RSD (<0.5%) 0.01

* The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / avg ) * 100

Compliance B/;nss O Fail
Performance by @

Date ‘ @
100t
Comments
Reviewed by Date 1 o / 0% /202 2

A
> &
AN 11

VARIAN SERVICE DEPARTMENT



S.P.S Consulting Service Co.,Ltd.

Sample 1D: fid std A

Operator (Inj): suwarot
Injection Date: 16/08/2022

Calc Date: 16/08/2022 VA R I A N

Run Time (min): 7.993 Run Mode: Analysis
Peak Measurement: Peak Area

Workstation:
Instrument (Inj):  Varian Star #] Calculation Type: FPercent
c:\star \data\tu\cal2022\fid2022001.run A =FID 10 V RESULTS
mValLH_; -
| 3 =
60— |
| {
|
50 | | |
| |
ﬂ |
40— |
30— “ .
I |
20— ‘ ' | :‘
| -
m-J ' ' :‘ !
<‘ i | (l (| [X:7.9620 Minutes|
[ M T ; ' . J : s oo o o I_jY:il.Ii?hrn'\«"uiln |
J n A 4 5 6 7 !
. 2= & Minutes
S T
" Peak No Peak Name ‘ Result () Ret Time | Peak Area [ “Sep. C;de Width 1/2
_ | (min) (counts) _ (sec)
— ] | | L
1 cl4 32,2988 | 3477 | 112355 VP L
2 cl5 _ | 33.6834 | 4.048 | 117172 VA% 1.5 |
3 el 34.0178 | 4.619 118335 VP L5 |
| Totals | 100.0000 | 347862 - ) ]
ﬁ' THAI UNIQUE CO.,LTD. 1 Of 1



S.P.S Consulting Service Co.,Ltd.

Sample [D: fid std A

Operator (Inj): suwarot
Injection Date: 16/08/2022

Calc Date: 16/08/2022 VA R I A N

Run Time (min): 7.993 Run Mode: Analysis
Peak Measurement; Peak Area

Workstation:
Instrument (Ij):  Varian Star #1 Calculation Type: Percent
c:\star \data\tu\cal2022\fid2022002.run A =FID 10 V RESULTS
m\-’olt? : i -
[ | = =
50«‘ ' ‘ [
s0— | - ' |
f | s |
40— | | I i
| | L
30— ;I |i
| ‘ i !| ||
20— I '|
| [
| :| I II
| | | ——e
| [ [ | [X: 7.9620 Minutes
L~—__ — — . L l___ ) S T —_|Y:(L6T6 mVolts
h n 3 4 5 6 7
Minutes
3 % g
I Peak No Peak Name : Eesu]t f} _.;__ﬁTime i Peak Area I Sep. Code ‘: Width 1/2
‘ (min) (counts) (sec)
| ! . '
1 4 - | 322988 | 3477 12155 | WP ‘ T
|2 cls | 33.6834 4.048 | 119182 | vV | 15
3 16 i T T ) 4619 | 118265 vP | .5 |
| Totals - | 100.0000 | | 348205 | o

ﬁi THAI UNIQUE CO.,LTD. ko



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std A

Operator (Inj): suwarot
Injection Date: 16/08/2022

Calc Date: 16/08/2022 VA R l A N

Run Time (min): 7.993 Run Mode: i
) Peak Measurement: Peak Area
Workstation:

Instrument (Inj):  Varian Star #1 Calculation Type: Percent
c:\star \data\tu\cal2022\fid2022003.run A =FID 10 V RESULTS
m\"'l:llts_i | -
60— | | I [ I
so—| |
0— ‘ | i
| | .
i | ! |f
30— - | !
| I | |
| I I [
20— | - l
! 'i
ol | '!
i i I | | ‘ I [X:7.9620 Minutes
0 J B, S — ___—__—_—_—__—_7,__..L.‘.-..—_:——J_ L JL e o e T !Y.‘l!.(‘i'?ri mVolts |
1 2 3 4 5 Ls |7
. Minutes
3 2 =
" Peak No Peak Name | Result) | RetTime | PeakArea | Sep.Code | Width12 |
| | | (min) (counts) | (sec)
1 4 | 320088 3477 112755| VP BT
2 cl5 ] ! 33.6834 4.048 117982 VW | 15
3 |cl6 34.0178 | 4.619 118265 |  vp 15
| |
| Totals | 100.0000 . 348205 |

f ]
1“i THAI UNIQUE CO.,LTD. 1Of 1



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj): suwarot
Injection Date: 16/08/2022
Calc Date: 16/08/2022
Run Time (min): 7.993

Workstation:
Instrument (Inj):

Varian Star #1

-4

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: Percent

c:\star \data\tu\cal2022\fid2022004.run

A =FID 10 V RESULTS

mVolts |
= T e
60— [ T
|
50— |
: .: |
40— . :
| .
30— | | I
(i .I |
20— I 5
| |
10— | I ?
| | [ i (| [X: 7.9620 Minutes
n__l____ = — LS ——— A 4 - g s - (Y:0.676 mVolts |
2 3 4 5 6 7
Minutes
3 g G
r T = T T 1
Peak No Peak Name Result () Ret Time Peak Area | Sep. Code Width 1/2 |
. (min) (counts) | (sec) ;
|
— | ! |- | | !
1 cl4 | 32.2988 3.377 113755 vP 17|
3 | cl5 | 33.6834 | 4.048 | 118589 | A _15]
| 3 cl6 | 343178 4619 | 128265 | VP 1.5__i
| Totals 1 100.0000 | | 360202 , |
1?.. THAI UNIQUE CO.,LTD. .



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj): suwarot
Injection Date: 16/08/2022
Calc Date: 16/08/2022
Run Time (min): 7.993
Workstation:

Instrument (Inj):  varian Star #1

-

VARIAN

Run Mode: Analysis

Peak Measurement: Peak Area

Calculation Type: Percent

c:\star \data\tu\cal2022\fid2022005.run

A =FID 10 V RESULTS

mVolts | -
| - : -
60— ' ( T '
50— | ! |
| i! ‘! |
40— |
_ |
I (i '
30— [ ' '
| | |
. | |
20— [ [ ‘: [
10— ! [ II I
| | [ | [X:7.9620 Minutes|
o . N S [ S| —i\——— e [ROGTR m\f::::tcs-
1 [ " 3 4 5 6 "
] 2z Minutes
3 % 8
Faaaae —— | T T T T
Peak No | Peak Name | Result () | RetTime | Peak Area Sep. Code | Width 1/2
5 ‘ (min) (counts) | (sec)
i ] | |
L cld 32.2988 | 3.377 | 115755 | VP | 1.7
, 2 cls 33.6834 | 4.048 | 117592 | VvV L5 |
| 3 cl6 343178 | 4619 | 138265 | VP 15 |
| | Totals 100.0000 369202 | |
10f1

ni THAI UNIQUE CO.,LTD.
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Heat BO64_1/23

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No.
Brand
Model

Serial No.

QUESTemp 32
TPK040059

Verification Date
Ambient Temp.
Barometric Pressure

Relative Humidity

26 April 2023

24.5 c
1011 mmbar
49 %o

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB

=12.5°C ,DB = 47.1 °C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (°C)

UUC* Reading (°C)

Correction ("C)

Tolerance Limit (°C)

12.5

12.5

0.0

+0.5

Dry Probe Temperature Measurement
A P

Verification Module Reading (°C)

UUCH* Reading (°C)

Correction (°C)

Tolerance Limit ("C)

47.1

47.0

0.1

0.5

Globe Probe Temperature Measurement

Verification Module Reading (°C)

UUC* Reading (°C)

Correction ("C)

Tolerance Limit (°C)

69.3

69.3

0.0

+0.5

UUC* = UNIT UNDER CALIBRATION

Verified by

Approved by
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Tel : (662) 939-4370-72. Fax : (662) 513-4221. E-mail : cale@spscon com.. www.Spscon,com

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No. o B24
Brand 4 3M
Model QUESTemp’ 32

Serial No.

TPHO50002

Verification Date
Ambient Temp.
Barometric Pressure

Relative Humidity

26 April 2023

24.5 e
1011 mmbar
49 Yo

Verification Module (Electronic Sensor Check)

Verification Module No. @ 21

WB=125° ,DB=47.1 °C ,G=69.3°C

Result of Verification :

Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading ("C)

UUC* Reading (°C)

Correction (°C)

Tolerance Limit (°C)

12.5

12.6

=151

+ 0.5

Dry Probe Temperature Measurement

Verification Module Reading ("C)

UUC* Reading ("C)

Correetion (°C)

Tolerance Limit (°C)

47.1

47.1

0.0

+ 0.5

Globe Probe Temperature Measurement

Verification Module Reading ("C)

UUC* Reading (“C)

Correction (°C)

Tolerance Limit ("C)

69.3

69.2

0.1

0.5

UUC* = UNIT UNDER CALIBRATION

Verified by

Approved by
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CALIBRATION LABORATORY CO.LTD. & 4o

"‘w.________'_'__/ =
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 HACMRA 5550 womaion i

Z-~——~F ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672 www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 5;,//,‘_\‘_":\‘\\3‘ -
c Lc Qd"r”i”h‘\‘\ nlMEﬂCS%LEangrst';gMEMr
Accredited ACDM-2814
ISO/IEC 170206
NOMENCLATURE i LUX METER
MANUFACTURER - EXTECH INSTRUMENTS
MODEL / TYPE - 407026
SERIAL NO. : A.055615/A.055615]LUX-B11]
CLID. NO. - 252300054
JOB CONTROL NO. " 230112003737
CUSTOMER : S.P.S. CONSULTING SERVICE CO,, LTD.
7 SOI PHAHOLYOTHIN 24 ROAD., JOMPOL,
CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 12 January 2023 DATE OF ISSUED : 16 January 2023

Report of calibration screening must not be taken in part. Except complete, Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

/ S

Approved By :
Authorized Signatory
16 January 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( ST )

Certificate No. Q23003737

F3-011-04/01-12 page | of 3

@clccalibration



CALIBRATION LABORATORY CO,LTD. &, o8 0

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 m G} Nl Ancrauitalfos Sosrd
- >—~\= ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672 www.cal-laborafory.com  E-mail:sale@cal-laboratory.com AT L wonec tinzs |
c I_ C il A rOHAL M AL AHT
Accredited ACDM-2814
ISO/IEC 17026
REPORT OF CALIBRATION
NOMENCLATURE s LUX METER
MANUFACTURER i EXTECH INSTRUMENTS
MODEL / TYPE : 407026
SERIAL NO. : A.055615/A.055615[LUX-B11]
DATE OF CALIBRATION : 14 January 2023
ENVIRONMENT CONDITIONS :
Temperature : (23 i 2) °c Relative Humidity : (55 w o 15) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-18 by comparison with Illuminance

Sensor which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

INuminance Sensor, Bentham Model ORM400/DH400VL S/N. 27710/1/27585/3.

TRACEABILITY :

The measurements are traceable to International System of Units (SI) , through Optical Test and Calibration Ltd.

Certificate No, 131916/ABU/1. Due Date 25 February 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q23003737

F3-011-04/01-12 page 2of 3

@clccalibration
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CALIBRATION LABORATORY CO.LTD. . AriAB

ANSI Natianal Accre ¥
ACCREDITERD

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com E-mailsale@caHaboratory.com %, 7=\

K

CLC LN .
Accredited ACDM-2814
1S0/1EC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
CALIBRATION DATA
LUX METER RESULT
STD Applied ( lux ) DUC Reading ( lux ) Correction ( lux ) Uncertainty = ( % of rdg. )
100 104 -4 2.6
200 206 -6 2.6
300 308 -8 2.6
1000 1016 -16 2.6
2000 1976 +24 2.6
3000 3050 -50 3.8
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 46 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23003737
F3-011-04/01-12 page 3 of 3

@clccalibration
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1 Aldicarb High-Performance Liquid Chromatographic Method!™
2 Aldicarb Sulfone High-Performance Liquid Chromatographic Method!®
3 | Aldicarb Sulfoxde High-Performance Liquid Chromatographic Method!®
4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasrna Method™
Barium Digestion, Inductively Coupled Plasma Method™
a-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
8 B-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
9 Y-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
10 8-BHC Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
11 | Biochernical Oxygen Dernand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
12 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestian, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Methad™
13 | Carbaryl High-Performance Liquid Chromatcgraphic Method™
14 | Carbofuran High-Performance Liquid Chromatographic Method!™
15 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric method™
2) Closed Reflux, Colorimetric method™
3) Closed Reflux, Titrimetric Method™
16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

17 Chromium...
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17 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"
3) Digestion, Inductively Coupled Plasma Method™

18 Color ADMI Weighted-Ordinate Spectrophotometric
Method!™

19 Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

20 | Cyanide Distillation, Colorimetric method™

21 4,4-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

22 4,4'-DDE Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 4.4-D0T Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method

24 Dieldrin Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!

25 Endosulfan | Liquid-Liguid Extraction, Gas Chrormatographic/
Mass Spectrometric Method!™

26 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

27 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

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

29 Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

30 | Formaldehyde Distillation, Colorimetric Method™

31 | Free Chlorine 1) lodometric Method!®!
2) DPD Colorimetric Method™

32 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

33 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ .

34 Hexavalent Chromium Colorimetric Method!™

35
36

37

39
40
41

42

43

45

46

a7

49

50

M.

52

53

54
55

3-Hydroxycarbofuran
Lead

Malathion
Manganese
Mercury
Methiocarb
Methomyl
Methoxychlor

Methyl parathion

1-Naphthol
Nickel

Qil & Grease
Oxarnyl

pH

Phenols
Propoxur
Selenium
Sulfide
Temperature

Total Dissolved Solids
Total Kjeldahl Nitrogen

High-Performance Liquid Chromatographic Method™
1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasrma Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®

High-Performance Liquid Chromatographic Method'”
High-Performance Liquid Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

High-Performance Liquid Chromatographic Method!™
1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Inductively Coupled Plasma Methad™
1) Liguid-Liquid, Partition-Gravimetric Method™

2) Soxhlet Extraction Method'

High-Performance Liquid Chromatographic Method™
Electrometric Method!®!

1) Distillation, Chloroform Extraction Method™

2) Distillation, Direct Photometric Method™
High-Performance Liquid Chromatographic Method™
1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
1} lodometric method™

2) Methylene blue method!®

Laboratory and Field Methods™

Dried at 180 °C®

Macro Kjeldahl Method™

35 3-Hydroxy...
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56 | Total Suspended Solids Dried at 103-105 °C*"
57 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation'™
59 | Zinc 1) Digestion, Direct Air-Acetylene Flarne Method™
2) Digestion, Inductively Coupled Plasma Method™
il#fu s
il ansuaiy Fiwsed
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Acetone Puree and Trap Gas Chromatographic/
Mass Spectrometric Method®
3 Aldrin Liquid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method!!
q Anthracene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 Antimony Digestion, Inductively Coupled Plasma Spectrometric
Method!
[ Arsenic 1) Digestion, Hydride Generation/Atormnic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
T Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™!
8 Barium Digestion, Inductively Coupled Plasma Spectrometric
Method™
9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
10 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
11 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
12 Benzolk)fluoranthene Liquid-Liquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method!

f
13 Benzoic acid...
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13 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

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

15 Benzolg,h,i)perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 Beryllium Digestion, Inductively Coupled Plasma Spectrometric
Method'”

17 Bis(2-chloroethyljether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

19 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

20 Bromoform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'™

21 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™

2 Butyl benzyl phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 Cadmium Digestion, Inductively Coupled Plasma Spectrometric
Method!®

24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

25 Carbon disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

26 Carbon tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

28 p-Chlorcaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

30 Chlorodibromomethane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!™

31 Chloroform...
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3 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!

32 2-Chlorophenol Liguid-Liguid Extraction, Gas Chrornatographic/
Mass Spectrometric Method™

33 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma
Spectrometric Method™

34 Chromium (lll}) Digestion, Inductively Coupled Plasma Spectrometric
Method; Colorimetric Methed; Calculation™

35 | Chromium (V1) Colorimetric Method!

36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

37 | Cyanide Distillation, Colorimetric Method™!

38 24D Liquid-Liquid Extraction, Gas Chromatographic
Method'® .

39 ooD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

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

42 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromateographic/
Mass Spectrometric Method™

43 Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

a4 1,2-Dichlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

45 1,3-Dichlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

46 1,4-Dichlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

a7 3,3"-Dichlorobenzidine

Liquid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method!™ '

~ |

48 1,1-Dichloro...
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48 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'”

49 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

50 1,1-Dichloroethylene Purge and Trap Gas Chrormatographic/
Mass Spectrometric Method™

51 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

52 trans-1,2-Dichlorcethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

53 2,4-Dichlorophenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

54 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

%) 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'

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

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

58 Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method™

59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrormetric Method™

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

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

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

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

65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

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

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

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

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

70 Heptachlor epoxide Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

72 Hexachloro-1,3-butadiene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

74 o-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

75 B-HCH Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

76 ¥-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

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

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

79 Indena(l,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

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

81 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma
Spectrometric Method™

82 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™

o

2) Digestion...

BREMEL UL UM U

- PCB-1016
- PCB-1221
- PCB-1232
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260

-
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2) Digestion, Inductively Coupled Plasma
Spectrometric Method

83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

8d Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

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

90 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

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

92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma
Spectrometric Method

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

94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

95 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

96 Polychlorinated Biphenyls Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

97 Penta...
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97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

98 pH Electrometric method™

99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™

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

102 Selenium Digestion, Hydride Generation/Atormic Absorption
Spectrometric Method™

103 Silver Digestion, Inductively Coupled Plasma Method™

104 Styrene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

105 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

106 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

107 | Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™

108 Toxaphene Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method™

109 TPH (Cs-Ca) Purge and Trap, Gas Chromatographic Method!'2#!

110 TPH (C.g-Cig) Separatory Funnel Liquid-Liguid Extraction,
Gas Chromatographic Method®?!!

111 | TPH (Cire-Cas) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®?!l

112 | 1,2,4-Trichlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

113 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

114 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®

115 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

116 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
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17 2,4,6-Trichloro...
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117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

119 | Vanadium Digestion, Inductively Coupled Plasma Spectrometric
Method™

120 | Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!”

121 | Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™!

122 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™

123 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

124 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™®

125 | Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™®

126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Inductively Coupled Plasma
Spectrometric Method™

o1 st ) § 8
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1 Antirony 1) Isokinetic Sampling, Digestion, Direct

Air-Acetylene Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2 Arsenic 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

4 Cadmium...
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Cadrium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxins/Furans

Hydrogen Chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

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

instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method®

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

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

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

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

1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®

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

Adsarption Sampling, Gas Chromatographic Method®!
Isokinetic Sampling, Analysis by ISO/EC 17025
Accredited Laboratory or Analysis by Department

of Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved) ®1

1) Absorption Sampling, lon Chromatographic
Method®

2) Isakinetic Sampling, lon Chromatographic
Method®™

1} Absorption Sampling, lon Chromatographic
Method®™

2) Isokinetic Sampling, lon Chromatographic
Method®!

Absorption Sampling, ledometric Method™!

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
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16

17

18

19
20

21

22

23

24

25

26
27

28

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric acid

Tellurium

Tin

Total Suspended Particulate
Vanadium

Xylene

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

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

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

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

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

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

Ringelmann’s Method™

1) Absorption Sampling, Phenoldisulfonic acid
Method™

2) Instrumental Analyzer Method™

Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method®

2) Isokinetic Sampling, Bariurn-Thorin Titrimetric
Method®

3) Instrumental Analyzer Methad®

Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Gravimetric Method'™!
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Adsorption Sampling, Gas Chromatographic
Method™

2) Adsorption Sampling, Gas Chromatographic/
Mass Spectrometric Method®
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Acrylonitrile

Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method!™'22!
2} Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**#

1) Waste Extraction, Separatory Funnel

Liquid-Liguid Extraction, Gas Chromatographic
Method 1922

2) Soxhlet Extraction, Gas Chromatographic
Method%??

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™&%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 51

3) Digestion, Flame Atomic Absorption Spectrometric
Method™'®!

4) Digestion, Inductively Coupled Plasma Method™®
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absarption Spectrometric Method!&1€!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 51

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™'®

4) Digestion, Inductively Coupled Plasma Method M
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 4

2) Digestion, Inductively Coupled Plasma Method [
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1419

2) Digestion, Inductively Coupled Plasma Method ™4
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Methad! 6%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1519

3) Digestion...
(

fennoy

e

10

11

12

B

Chlordane

Chromium

Chromium (V1)

Cobalt

Copper

24D

3) Digestion, Flame Atarnic Absorption Spectrometric
Method”'“]

4) Digestion, Inductively Coupled Plasma Method .
1) Waste Extraction, Separatory Funnel

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method 127

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method "%

1) Waste Extraction, Digestion, Flarme Atomic
Absorption Spectrometric Method™4'%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™49

3) Digestion, Flame Atomic Absorption Spectrometric
Method" !

4) Digestion, Inductively Coupled Plasma Method ™'
1) Waste Extraction, Colorimetric Method "7

2) Alkaline Digestion, Colorimetric Method b7

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!™ !

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™49

3) Digestion, Flare Atomic Absorption Spectrometric
Method ™!

4) Digestion, Inductively Coupled Plasma Method ™%
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectroretric Method!51%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method /61

3) Digestion, Flame Atornic Absorption Spectrometric
Method! ™3

4) Digestion, Inductively Coupled Plasma Method .14
1) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method e

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method @)

14 DDD...
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14

153

16

17

18

19

20

21

oDD

DDE

boT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method!#%4

2) Soxhlet Extraction, Gas Chromatoeraphic
Method:mzz}

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!**%

2) Soxhlet Extraction, Gas Chromatographic
Me‘thod{m'ﬂ]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!-*%?

2) Soxhlet Extraction, Gas Chromatographic
Methodho.zz]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!"*?%

2) Soxhlet Extraction, Gas Chromatographic
Method[lo.zzl

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method!"®?2

2) Soxhlet Extraction, Gas Chromatographic
Methodlm'za"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic Method!"*#?

2) Soxhlet Extraction, Gas Chromatographic
Method!'%??

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!%!!

2) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method 1614

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™1!

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method [19.27]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %27

22

23

24

26

27

28

Mercury

Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

- Arocleor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
Pentachlorophenol

pH

1) Waste Extraction, Digestion, Cold-Vapor Atarmic
Absorption Spectrometric Method!™*#

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™?!

1) Waste Extraction, Separatery Funnel Liquid-Liquid
Extraction, Gas Chromatosraphic Method™*#

2) Soxhlet Extraction, Gas Chromatographic
Method?2%

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!! %]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 4

3) Digestion, Flame Atomic Absorption Spectrometric
Method™*!

4) Digestion, Inductively Coupled Plasma Method %
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrornetric Method! !

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1619

3) Digestion, Flame Atomic Absorption Spectrometric
Method”m

4) Digestion, Inductively Coupled Plasma Method ™9
1) Waste Extraction, Separatory Funnel

Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method 2"

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!"*%!

2) Soxhlet Extration, Gas Chromatographic
Method!®22

Electrometric Method™*?

22 Mercury...
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30

31

32

33

35

Selenium

Silver

Silvex

Thallium

Toxaphene

Trichloroethylene

Vanadium

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!™42%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1%

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™%

4) Digestion, Inductively Coupled Plasma Methad "4
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1619

3) Digestion, Flame Atomic Absorption Spectrometric
Method"*

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method™?*!

2) Ultrasonic Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method®?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 429

2) Digestion, Inductively Coupled Plasma Method %!
1) Waste Extraction, Separatory Funnel

Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®*2"

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1*2"!

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method!!12%%
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*#%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 614

2) Digestion, Inductively Coupled Plasma Method

36

Zinc

1) Waste Extraction, Digestion, Flame Atomic
Absarptian Spectrometric Method! 4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasmna Method 1614

3) Digestion, Flarmne Atornic Absorption Spectrometric
Method ™!

4) Digestion, Inductively Coupled Plasma Method 71

fiu $7u2u 125 518ms

36 Zinc...
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1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %%
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method %!
3 Aldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 22!
a Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'®27
5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Method ™%
2) Digestion, Inductively Coupled Plasma Method!™%
6 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™¢!
2) Digestion, Inductively Coupled Plasma Method™¥
7 Atrazine Soxhlet Extraction, Gas Chromatographic
Method 1024
8 Barium Digestion, Inductively Coupled Plasma Method*
9 Benz(alanthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#"
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 328!
11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chroratographic/
Mass Spectrometric Method!'*"
12 Benzo(klfluoranthene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™ %"

13 Benzoic...
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13 Benzoic acid Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®2"
14 Benzola)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%?”
15 Benzolg,h,i)perylene Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!**"
16 Beryllium Digestion, Inductively Coupled Plasma Method!*
17 Bis(2-chloroethyllether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"%#"
18 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatoeraphic Method%24
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*#%!
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*3%%
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>*!
22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic Method"®#
23 Cadmium 1) Digestion, Flarme Atornic Absorption Spectrometric
Method™'*!
2) Digestion, Inductively Coupled Plasma Method™**
24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?2"
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*#%!
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>?
27 Chlordane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %"
28 p-Chleroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?4"
29 Chlorebenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!3#
30 Chloredibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*?!
31 Chloroform Purge and Trap, Gas Chromatographic/

d“ 3,261

Mass Spectrometric Metho
A
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32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?2")
33 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric
Method”'”!
2) Digestion, Inductively Coupled Plasma
Method”mm]
34 Chromium (IIl) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion Colorimetric Method; Calculation
Method! #1417
35 | Chromium (VI) Alkaline Digestion, Colorimetric Method®!
36 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"??”
37 Cyanide Extraction, Distillation, Colorimetric Method?2%3%
38 24-D Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
39 DDD Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %™
40 DDE Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"**™
41 poT Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™®"
42 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%*"
a3 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%#"!
a4 1,2-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2™
a5 1,3-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%2"
46 1,4-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
. Mass Spectrometric Method!**"
a7 3,3"-Dichlorobenzidine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%%"
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method' >

32 2-Chlorophenol...
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49 1,2-Dichloroethane Puree and Trap, Gas Chromatoegraphic/
Mass Spectrometric Methad">%

50 1,1-Dichlorcethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™2%!

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' %!

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>?%

53 2,4-Dichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ™

54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>?4!

A5 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™32¢

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'>%4

57 Dieldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%#"

58 Diethyl phthalate Soxhlet Extraction, Gas Chrornatographic Method™®#!

59 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromategraphic/
Mass Spectrometric Method!1%?"

60 2,8-Dinitrophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#"!

61 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%#

62 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%2™!

63 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic Method!'%2

64 Endosulfan Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*2"

65 Endrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methode27)

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

67 Fluoranthene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®2™!

ddvi asuaiy Binmm
68 Fluorene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"
69 Heptachlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrametric Method%*"
70 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%"
71 Hexachlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%"
72 Hexachloro-1,3-butadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!#”
73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'3?%
74 CL-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%*™
75 B-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%"
76 Y-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrametric Method"%*"
77 Hexachlorocyclopentadiene | Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %"
78 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%™
79 Indenao(l,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#"
80 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!#"
81 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method[?.lsi
2) Digestion, Inductively Coupled Plasma Method™4
82 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"!51
2) Digestion, Inductively Coupled Plasma Method™¥
83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!™®
84 Methanol Equilibrium Headspace, Gas chromatographic

Method 121

I

68 Fluorene...
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85 Methoxychlor Soxhlet Extraction, Gas Chromataographic Method!*22
86 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!>*!
87 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*?%!
88 2-Methylphenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %27
89 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%"
90 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectroretric Method!'>?
91 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'>2¢!
92 Nickel 1) Digestion, Flame Atomic Absorption Spectrometric
Method"*“-"]
2) Digestion, Inductively Coupled Plasma Method™
93 Nitrobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?¢
94 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%#"!
95 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%#"
96 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1016 Mass Spectrometric Method!%2"
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Arocleor 1254
- Aroclor 1260
97 Pentachlorophenol Soxhlet Extraction, Gas Chrornatographic/
Mass Spectrometric Method!'%")
98 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %"
99 Phenol Soxhlet Extraction, Gas Chrornatographic/

Mass Spectrometric Method!'%2"!
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100 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%27
101 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™"
102 | Silver Digestion, Inductively Coupled Plasma Method ™'
103 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**#4
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™*#¢!
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 28!
106 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*#%
107 Toxaphene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"
108 | TPH (Cs-Cg) Purge and Trap, Gas Chromatographic Method'*2"!
109 | TPH (C.g-Cis) Soxhlet Extraction, Gas Chromatographic Method!!%2
110 | TPH (Co16-Cas) Soxhlet Extraction, Gas Chromatographic Method!%#!
111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?¢
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'?
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!" 2
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*32¢!
115 2,4, 5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%#7
116 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %"
117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?
118 | Vanadium Digestion, Inductively Coupled Plasma Method™¥
119 Vinyl acetate Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**®!

100 Pyrene...
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120 Vinyl chloride...
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120 | Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!32¢

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#%!

122 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>?!

123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**¢!

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?%!

125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method™'*

2) Digestion, Inductively Coupled Plasma Method ™
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5030C, 2003.

13. United States Envirenmental 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.

14, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
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