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1 Aldicarb High-Performance Liquid Chromatographic
Method™

2 Aldicarb Sulfone High-Performance Liquid Chromatographic
Method!®

3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic
Method!™

4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

5 Arsenic 1) Digestion, Hydride Generation/Atomic
Absarption Spectrometric Method®!
2) Digestion, Inductively Coupled Plasma
Method'!

6 Barium Digestion, Inductively Coupled Plasma Method

7 a-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!

8 B-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

9 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

10 Y-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

11 | Biochemical Oxygen Demand | 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) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!

3) Digestion, Inductively Coupled Plasma

Method!! w

-io-
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13 Carbaryl High-Performance Liquid Chromatographic
Methad!
14 Carbofuran High-Performance Liquid Chromatographic
Method'™
15 Chemical Oxygen Demand 1) Open Reflux, Titrimetric method™

17

18

19

21

22

23

24

Chlordane

Chromium

Color

Copper

Cyanide
4,4'-DDD

4.4"-DDE

4,4'-DDT

Dieldrin

Endosulfan |

2) Closed Reflux, Colorimetric method™

3) Closed Reflux, Titrimetric Method!
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

1) Digestion, Direct Air-Acetylene Flame
Method'!

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'!

3) Digestion, Inductively Coupled Plasma
Method!®

ADMI Weighted-Ordinate Spectrophotometric
Method!!

1) Digestion, Direct Air-Acetylene Flame
Method®!

2) Digestion, Inductively Coupled Plasma
Method!®

Distillation, Colorimetric method!®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

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

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

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

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

sl

13 Carbaryl...
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26 Endosulfan I 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 Liguid-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 Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

34 Hexavalent Chromium Colorimetric Method®

35 3-Hydroxycarbofuran High-Performance Liquid Chromatographic
Method'!

36 Lead 1) Digestion, Direct Air-Acetylene Flame
Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma
Method!®

7 Malathion Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

38 Manganese 1) Digestion, Direct Air-Acetylene Flame
Method!!
2) Digestion, Inductively Coupled Plasma
Method™!

39 Mercury Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method!!

40 Methiocarb...
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40 Methiocarb High-Performance Liquid Chromatographic
Method®

41 Methomyl High-Performance Liquid Chromatographic
Method!

42 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

43 Methyl parathion Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

ad 1-Maphthol High-Performance Liquid Chromataographic
Method™

45 Nickel 1) Digestion, Direct Air-Acetylene Flame
Method®
2) Digestion, Inductively Coupled Plasma
Method!™

46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

a7 Oxamyl High-Performance Liquid Chromatographic
Method'

48 | pH Electrometric Method®

49 | Phenols 1) Distillation, Chloroform Extraction Method™®
2) Distillation, Direct Photometric Method!

50 Propoxur High-Performance Liquid Chromatographic
Method!!

51 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma
Method!®

52 | Settleable Solids Settleable Solids Method!®

53 | Sulfide 1) lodometric method!
2) Methylene blue method™

54 | Temperature Laboratory and Field Methods®

55 | Total Dissolved Solids Dried at 180 °C**

Shrad

56 Total Kjeldahl Nitrogen...
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56 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
57 | Total Phosphorous Digestion, Colorimetric Method!®!
58 | Total Suspended Solids Dried at 103-105 °C¥
59 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™®
60 Trivalent Chromium Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Calculation'™
61 | Turbidity Nephelometric Method™
62 Zinc 1) Digestion, Direct Air-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma
Method™
¥ T 126
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1 Acenaphthene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®!
2 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'!
3 Aldrin Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”!
q Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 Antimony Digestion, Inductively Coupled Plasma
Spectrometric Method™
6 Arsenic 1} Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma
Method™
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method !
309

8 Barium...
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8 Barium Digestion, Inductively Coupled Plasma
Spectrometric Method™®

9 Benz(alanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

10 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!

11 Benze(blfluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

12 Benzo(kifluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

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

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

15 Benzolg,h,i)perylens Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

16 Beryllium Digestion, Inductively Coupled Plasma
Spectrometric Method!™

17 Bis(2-chloroethyllether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

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

19 Bromeadichloromethane 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™

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

23 Cadmiurn Digestion, Inductively Coupled Plasma

Spectrometric Method!®

Sl

24 Carbazole...
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29 Carbazole Liguid-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-Chloroaniline 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 Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®

iz 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
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 Chramium (ill) Digestion, Inductively Coupled Plasma
Spectrometric Method; Colorimetric Method;
Calculation™

35 | Chromium (VI) Colorimetric Method!®

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

37 Cyanide

Distillation, Colorimetric Method® I

38 2,4

D...
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38 24-D Liguid-Liquid Extraction, Gas Chromatographic
Method!!

39 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!

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

41 DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

a2 Dibenz(a,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

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

aa 1,2-Dichlorabenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

a6 1,4-Dichlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

47 3,3"-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!

48 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectramatric Method!!

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

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

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 Liquid-Liquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method!®

e/

54 1,2-Dichloropropane...
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54 1,2-Dichloropropane Purge and Trap Gas Chromatographic/ 70 Heptachlor epoxide Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method'®

55 1,3-Dichloropropane Purge and Trap Gas Chromatographic/ 71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method!®!

56 1,3-Dichloropropene Purge and Trap Gas Chromatographic/ 12 Hexachloro-1,3-butadiene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method'!

57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/ 73 n-Hexane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'! Mass Spectrometric Method™

58 Diethyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/ 74 o-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®! Mass Spectrometric Method®

59 2,4-Dimethylphenol Liguid-Liquid Extraction, Gas Chromatographic/ 75 B-HcH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method'!

60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/ 76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method®!

61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/ 7 Hexachlorocyclopentadiene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method™

62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/ 78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®! Mass Spectrometric Method!®

63 Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/ 79 Indenao(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! Mass Spectrometric Method®

64 Endosulfan Liquid-Liquid Extraction, Gas Chromatagraphic/ 80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method!¥!

65 Endrin Liquid-Liquid Extraction, Gas Chromatoeraphic/ 81 Lead 1) Digestion, Direct Air-Acetylene Flame
Mass Spectrometric Method™ Method!

66 Ethylbenzene Purge and Trap Gas Chromatographic/ 2) Digestion, Electrothermal Atomic Absorption
Mass Spectrometric Method!®! Spectrometric Method™

67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ 3) Digestion, Inductively Coupled Plasma
Mass Spectrometric Method!® Spectrometric Method!!

68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/ 82 Manganese 1) Digestion, Direct Air-Acetylene Flame
Mass Spectrometric Method™ Method!®!

69 Heptachlor Liquid-Ligquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma
Mass Spectrometric Method!” Spectrometric Method

3o/ S

70 Heptachlor epoxide...
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83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

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

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

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

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

a8 2-Methylphenol Liquid-Liquid 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-Liquid 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-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!

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

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

96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromategraphic/

- PCB-1016
- PCB-1221
- PCB-1232

Mass Spectrometric Method!®

-al -

3ol

- PCB-1242...
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- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 Pentachlorophenol Liguid-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-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
102 Selenium Digestion, Hydride Generation/Atomic 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 Chromatographic/
Mass Spectrometric Method'!
109 | TPH (Cs-Cg) Purge and Trap, Gas Chromatographic
Method!1322!
110 | TPH{Cg-Cig) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method"*2#!
111 | TPH (C.y5-Cas) Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic Method®?#!

-

112 1,2,4-Trichlorobenzene...
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112 | 1,2,4-Trichlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/ drdui fnsuntiy WA
Mass Spectrometric Method™® Antimony 1) Isokinetic Sampling, Digestion, Direct
113 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/ Air-Acetylene Flame Method™
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Inductively
114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/ Coupled Plasma Method'
Mass Spectrometric Method!® 2 Arsenic 1) Isokinetic Sampling, Digestion, Hydride
115 | Trichloroethylene Purge and Trap Gas Chromatographic/ Generation/Atomic Absorption Spectrometric
Mass Spectrometric Method'! Method!®!
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ 2) Isokinetic Sampling, Digestion, Inductively
Mass Spectrometric Method!® Coupled Plasma Method®
117 2,8,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ 3 Beryllium Isokinetic Sampling, Digestion, Inductively
Mass Spectrometric Method!? Coupled Plasma Method"!
118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/ a Cadrnium 1) Isokinetic Sampling, Digestion, Direct Air-
Mass Spectrometric Method Acetylene Flame Method™
119 Vanadium Digestion, Inductively Coupled Plasma 2) Isokinetic Sampling, Digestion, Inductively
Spectrometric Method™ Coupled Plasma Method'”!
120 | Vinyl acetate Purge and Trap Gas Chromatographic/ 5 Carbon Monoxide Instrurnental Analyzer Method!!
Mass Spectrometric Method! 6 Chlorine 1) Absorption Sampling, lon Chromatographic
121 | Vinyl chloride Purge and Trap Gas Chromatographic/ Method™!
Mass Spectrometric Method® 2) Isokinetic Sampling, lon Chromatographic
122 | mXylene Purge and Trap Gas Chromatographic/ Method®™
Mass Spectrometric Method!®! 7 Chromium 1) lsokinetic Sampling, Digestion, Direct Air-
123 | o-Xylene Purge and Trap Gas Chromatographic/ Acetylene Flame Method™
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Inductively
124 p-Xylene Purge and Trap Gas Chromatographic/ Coupled Plasma Method®
Mass Spectrometric Method™®! 8 Cobalt 1) Isokinetic Sampling, Digestion, Direct Air-
125 | Xylene (Total) Purge and Trap Gas Chromatographic/ Acetylene Flame Method™
Mass Spectrometric Method®! 2) Isokinetic Sampling, Digestion, Inductively
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Coupled Plasma Method'™
Method!® 9 Copper 1) Isokinetic Sampling, Digestion, Direct Air-

2) Digestion, Inductively Coupled Plasma
Spectrometric Method®

Svre!

Acetylene Flame Method!!
2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®

pmede...
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10 Cresol Adsorption Sampling, Gas Chromatographic
Method®
11 | Dioxins/Furans Isokinetic Sampling®
12 Hydrogen Chioride 1) Absorption Sarmpling, lon Chromatographic

13

17

18

19
20

21

Hydrogen Fluoride

Hydroeen Sulfide
Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Method!®!

2) Isokinetic Sampling, lon Chromatographic
Method!!

1) Absorption Sampling, lon Chromatographic
Method'

2) Isokinetic Sampling, lon Chromatographic
Method®

Absorption Sampling, lodometric Method™!
1) Isokinetic Sampling, Digestion, Direct Ajr-
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™

Isokinetic Sampling, Digestion, Cold-Vapor
Atomic Absorption Spectrometric Method!™
1) Isckinetic 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! 3—,‘,@]

22 Sulfur Dioxide...
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22 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method!®
2) Isokinetic Sampling, Barium-Thorin Titrimetric
Methad™!
3) Instrumental Analyzer Method™!

23 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method!!

24 Tellurium Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®

25 Tin Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method!!

26 | Total Suspended Particulate Isokinetic Sampling, Gravimetric Method™

27

28

Vanadium

Xylene

Isokinetic Sampling, Digastion, Inductively
Coupled Plasma Method®

1) Adsorption Sampling, Gas Chromatographic
Method®!

2) Adserption Sampling, Gas Chromatographic/
Mass Spectrometric Method'™

- )

a1uaNY

FBnszd

Acrylonitrile

Aldrin

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method!!13:27

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**#"!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method 119231

2) Soxhlet Extraction, Gas Chromatographic

Method!92! )

3 Antimony...
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3 Antimony 1) Waste Extraction, Digestion, Flame Atomic 8 Chlordane 1) Waste Extraction, Separatory Funnel
Absorption Spectrometric Method!!#41¢] Liquid-Liquid Extraction, Gas Chromatographic/
2) Waste Extraction, Digestion, Inductively Mass Spectrometric Method 928
Coupled Plasma Method 1615 2) Soxhlet Extraction, Gas Chromatographic/
3) Digestion, Flame Atomic Absorption Mass Spectrometric Method 1102
Spectrometric Method!™¢! g Chromium 1) Waste Extraction, Digestion, Flame Atomic
4) Digestion, Inductively Coupled Plasma Absorption Spectrometric Method! 1%
Method'"!% 2) Waste Extraction, Digestion, Inductively

4 | Arsenic 1) Waste Extraction, Digestion, Hydride Coupled Plasma Method 1141
Generation/Atomic Absorption Spectrometric 3) Digestion, Flame Atomic Absorption
Method!* 647 Spectrometric Method™1¢!
2) Waste Extraction, Digestion, Inductively 4) Digestion, Inductively Coupled Plasma
Coupled Plasma Method 1441 Method !
3) Digestion, Hydride Generation/Atomic 10 Chromium (V1) 1) Waste Extraction, Colorimetric Methad '#
Absorption Spectrometric Method" 2) Alkaline Digestion, Colorimetric Method ©1¥!
4) Digestion, Inductively Coupled Plasma 11 Cobalt 1) Waste Extraction, Digestion, Flame Atomic
Method 4% Absorption Spectrometric Method!'41%!

5 Barium 1) Waste Extraction, Digestion, Inductively 2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 4% Coupled Plasma Method 415!
2) Digestion, Inductively Coupled Plasma 3) Digestion, Flame Atomic Absorption
Method 715! Spectrometric Method™!

6 Beryllium 1) Waste Extraction, Digestion, Inductively a) Digestion, Inductively Coupted Plasma
Coupled Plasma Method 116!%! Method 745!
2) Digestion, Inductively Coupted Plasma 12 Copper 1) Waste Extraction, Digestion, Flame Atomic
Method 74! Absorption Spectrometric Method!!41¢!

T Cadmium 1) Waste Extraction, Digestion, Flame Atomic 2) Waste Extraction, Digestion, Inductively
Absorption Spectrometric Method!418! Coupled Plasma Method 141%
2) Waste Extraction, Digestion, Inductively 3) Digestion, Flame Atomic Absorption
Coupled Plasma Method 415 Spectrometric Method"%!
3) Digestion, Flame Atomic Absorption 4) Digestion, Inductively Coupled Plasma
Spectrometric Method!™1¢! Method 73
4) Digestion, Inductively Cougled Plasma 371\}]
Method 781

8 Chlordane...
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13 24-D 1) Waste Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method 14261 Method!%2%
2) Ultrasonic Extraction, Gas Chromatographic/ 20 Kepone 1) Waste Extraction, Separatory Funnel Liquid-
Mass Spectrometric Method 28! Liquid Extraction, Gas Chromatographic/Mass
14 | DDD 1) Waste Extraction, Separatory Funnel Liquid- Spectrometric Method!*#28!
Liquid Extraction, Gas Chromatographic 2) Ultrasonic Extraction, Gas Chromatographic/
Method!!#2*! Mass Spectrometric Method! !
2) Soxhlet Extraction, Gas Chromatographic 21 Lead 1) Waste Extraction, Dieestion, Flame Atomic
Method!'%2 Absorption Spectrometric Method! 418
15 DDE 1) Waste Extraction, Separatory Funnel Liquid- 2) Waste Extraction, Digestion, Inductively
Liquid Extraction, Gas Chromatographic Coupled Plasma Method 1615
Method!1#23 3) Digestion, Flame Atomic Absorption
2) Soxhlet Extraction, Gas Chromatographic Spectrometric Method4
Method!1023 4) Digestion, Inductively Coupled Plasma
16 |ooT 1) Waste Extraction, Separatory Funnel Liquid- Method 45
Liquid Extraction, Gas Chromatographic 22 | Lindane 1) Waste Extraction, Separatory Funnel Liquid-
Method(19231 Liquid Extraction, Gas Chromatographic/Mass
2) Soxhlet Extraction, Gas Chromatographic Spectametiic Wethod 2
Method1023 2) Soxhlet Extraction, Gas Chromatographic/
17 Dieldrin 1) Waste Extraction, Separatory Funnel Liquid- i T
23 Mercury 1) Waste Extraction, Digestion, Cold-Vapor
Liuie Exdetiony; Gas Choratographic Atomic Absorption Spectrometric Method!**!
Methah 923 2) Digestion, Cold-Vapor Atomic Absorption
2) Soxhlet Extraction, Gas Chromatographic Spectrometric Meth o2
Methogitea) o
24 | Methoxychlor 1) Waste Extraction, Separatory Funnel Liguid-
18 Endrin 1) Waste Extraction, Separatory Funnel Liquid- Liquid Extraction, Gas Chromatographic
Liquid Extraction, Gas Chromatographic Mathodit92!
Method"##* 2) Soxhlet Extraction, Gas Chromatographic
2) Soxhlet Extraction, Gas Chromatographic Method!1923
Method** 25 | Mirex 1) Waste Extraction, Separatory Funnel Liquid-
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liquid- Liquid Extraction, Gas Chromatographic/Mass
Liquid Extraction, Gas Chromatographic Spectrometric Method#28
Method™## 2) Soxhlet Extraction, Gas Chromatographic
W Method 0!

2) Soxhlet Extraction...

MANWIN -1 KT 13/71

26 Molybdenum...
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27

28

29

30

Molybdenum

Nickel

Polychlorinated Biphenyls
- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260

Pentachlorophenaol

pH

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 414!

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

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

4) Digestion, Inductively Coupled Plasma
Methad 713

1) Waste Extraction, Digestion, Flame Atamic
Absorption Spectrometric Method! 4%

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1'615]

3) Digestion, Flame Atomic Absorption
Spectrometric Method! ¢!

4) Digestion, Inductively Coupled Plasma
Method 715

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

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

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

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

Electrometric Method™* w

- s -

8w o
armun
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31 Selenium...

MANWIN -1 BTN 14/71

31

32

33

34

35

Selenium

Silver

Silvex

Thallium

Toxaphene

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!'#21}

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

3) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!"2!

4) Digestion, Inductively Coupled Plasma
Method 151

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 419!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 263

3) Digestion, Flame Atornic Absorption
Spectrometric Method!™1¢!

4) Digestion, Inductively Coupled Plasma
Method 19!

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method!"#!

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

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method "61%!

2) Digestion, Inductively Coupled Plasma
Method [7.15!

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

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

3

36 Trichloroethylene...
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36

37

38

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Methad*1227

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2"!

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

2) Digestion, Inductively Coupled Plasma
Method 713

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 419!

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

3) Digestion, Flame Atomic Absorption
Spectrometric Method!'¢

4) Digestion, Inductively Coupled Plasma
Method 4!

Ansuany

ELRILrar

Acenaphthene

Acetone

Aldrin

Anthracene

Antimoeny

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®28

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*27!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%28!

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

1) Digestion, Flame Atomic Absorption
Spectrometric Method!"1¢!

2) Digestion, Inductively Coupled Plasn;j

Method! 13 %y

& Arsenic...

MAKWIN -1 Ut 15/71
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6 Arsenic 1) Digestion, Hydride Generation/Atormic
Absorption Spectrometric Method!"17
2) Digestion, Inductively Coupled Plasma
Method!™15

7 Atrazine Soxhlet Extraction, Gas Chromatographic
Method 12251

8 Bariurn Digestion, Inductively Coupted Plasma
Method!™#!

9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Methodt?%

10 Benzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#2"

11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method" %%

12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2#

13 Benzoic acid Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2#!

14 Benzolalpyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%#!

15 Benzofg,h,ilperylene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!028

16 Beryllium Digestion, Inductively Coupled Plasma
Method+!

17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%%

18 Bis{2-ethylhexyllphthalate Soxhlet Extraction, Gas Chromatographic
Method!192]

19 Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*27!

20 Bromoform Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!**#"!

21 Butanol...
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21 | Butanol Purge and Trap, Gas Chromatographic/Mass 35 | Chromiumn (V1) Alkaline Digestion, Colorimetric Method'®'®!

Spectrometric Method!*#! 36 | Chrysene Soxhlet Extraction, Gas Chromatographic/Mass
22 | Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic Spectrometric Method!1%%!

Method!102¢ 37 Cyanide Extraction, Distillation, Colerimetric
23 Cadmium 1) Digestion, Flame Atomic Absorption Method @331

Spectrometric Method"18 38 | 24D Ultrasonic Extraction, Gas Chromatographic/Mass

2) Digestion, Inductively Coupled Plasma Spectrometric Method!?!

Method!"! 39 | DDD Soxhlet Extraction, Gas Chromatographic/Mass
26 | Carbazole Soxhlet Extraction, Gas Chromatographic/Mass Spectrometric Method! %2

Spectrometric Method!!02! 40 | DDE Soxhlet Extraction, Gas Chromatographic/Mass
25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass Spectrometric Method!?##!

Spectrometric Method!*#7! a1 | DDT Sexhlet Extraction, Gas Chromatographic/Mass
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass Spectrometric Method2

Spectrometric Method!*4#7! a2 Dibenza,hlanthracene Soxhlet Extraction, Gas Chromatographic/Mass
27 | Chlordane Soxhlet Extraction, Gas Chromatographic/Mass Spectrometric Method!%

Spectrometric Method!%2#! 43 | Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/Mass Spectrometric Method!1%%

Spectrometric Method!!"#! aa 1,2-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
29 | Chlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric Method %%

Spectrometric Method!!*27 45 1,3-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
30 | Chloredibromomethane Purge and Trap, Gas Chromatographic/Mass Spectromatric Method!'%#!

Spectrometric Method!'®27! a6 1,4-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
31 Chloroform Purge and Trap, Gas Chromatographic/ Spectrometric Method!®%

Mass Spectrometric Method!!#27! a7 3,3"-Dichlorobenzidine Soxhlet Extraction, Gas Chromatographic/Mass
32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/Mass Spectrometric Method!!%#®!

Spectrometric Method!%%%! 48 1,1-Dichloroethane Purge and Trap, Gas Chromatoeraphic/Mass
33 | Chromium 1) Digestion, Flame Atomic Absorption Spectrometric Method!*#7

Spectrometric Method!™ 14 a9 1,2-Dichloroethane Purge and Trap, Gas Chromatoeraphic/Mass

2) Digestion, Inductively Coupled Plasma Spectrometric Method!!*#"!

Method ™! 50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
4 Chromium (Ill) Digestion, Inductively Coupled Plasma Method; Spectrometric Method!#2"!

Alkaline Digestion Colorimetric Method W

Calculation/ 815181 w

35 Chromium (VI)...

MAKWIN -1 KT 16/71

52 trans-1,2-Dichloroethylene...
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52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass 68 Fluorene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!*2"! Spectrometric Method!'0#8!

53 2,4-Dichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass 69 Heptachlor Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*#%! Spectrometric Method!102!

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass 70 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! %27 Spectrometric Method!102!

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass 71 Hexachlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1*27 Spectrometric Method"%%

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass 72 Hexachloro-1,3-butadiene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'#2 Spectrometric Method!%#!

57 Dieldrin Soxhlet Extraction, Gas Chromatographic/Mass 73 n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%%! Spectrometric Method'*#"!

58 Diethyl phthalate Soxhlet Extraction, Gas Chromatagraphic T4 o-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Method!92% Spectrometric Method!!%#

59 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic/Mass 75 B-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%2! Spectrometric Method!02#!

60 24-Dinitrophenol Soxhlet Extraction, Gas Chromatoeraphic/Mass 76 Y-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%! Spectrometric Method! 922!

61 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/Mass T Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"%** Spectrometric Method!1%2!

62 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/Mass 78 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method/1028! Spectrometric Method!!028)

63 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic 79 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Method' 192 Spectrometric Method'%%

64 Endosulfan Soxhlet Extraction, Gas Chromatographic/Mass 80 Isophorone Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%®! Spectrometric Method!%?2!

65 Endrin Soxhlet Extraction, Gas Chromatographic/Mass 81 Lead 1) Digestion, Flame Atomic Absorption
Spectrometric Method!?4% Spectrometric Method!™1¢!

66 Ethylbenzene Purge and Trap, Gas Chromatographic/Mass 2) Digestion, Inductively Coupled Plasma
Spectrometric Method!!*2" Method ™!

67 Fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass %(WV:)J

Spectrometric Method!!®?% 3

68 Fluorene...

MARWIN -1 Ut 17/71
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82 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method1¢
2) Digestion, Inductively Coupled Plasma
Method ¥

83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®!

84 Methanol Equilibrium Headspace, Gas chromatographic
Method 11222

85 Methoxychlor Soxhlet Extraction, Gas Chromatographic
Method!1022!

86 Methyl bromide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#"1

87 Methylene chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#"

88 2-Methylphenol Soxhlet Extraction, Gas Chrormatographic/Mass
Spectrometric Method!1%2%!

89 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2#!

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

91 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'%27]

92 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Method!™'8!
2) Digestion, Inductively Coupled Plasma
Method™**!

93 Nitrobenzene Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!*27

94 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%

95 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method!%%*!

-

ety
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97

98

100

101

102

103

104

105

106

107

108

Polychlorinated Biphenyls
- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Toxaphene

TPH (Cs-Cs)

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'9%!

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

Soxhlet Extraction, Gas Chromategraphic/Mass
Spectrometric Method!'9%!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?!

Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method 72!

Digestion, Inductively Coupled Plasma
Method15!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%27!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!"*#]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#7!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#71

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%#)

Purge and Trap, Gas Chromatographic

Methodé#!

96 Polychlorinated...
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- m@ -

Ui asuany FBAasei

109 | TPH (Cog-Cye) Soxhlet Extraction, Gas Chromatographic
Method102

110 | TPH(C,y-Cas) Soxhlet Extraction, Gas Chromatographic
Metho-d[“’-m

111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#7]

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!'##"

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2

115 2.,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!12

116 | 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!¢2%!

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 Chromatoeraphic/
Mass Spectrometric Method(1%27]

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*27!

121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#7)

122 o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#7]

123 p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"*#71

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!*#7] r

125 Zinc...

MAKWIN -1 KT 19/71
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125 | Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method!"1¢!
2) Digastion, Inductively Coupled Plasma
Method!"¥!
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Method 30508, 1996.

8. United States Enwvironmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996,
9. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction, SW-846

Method 3510C, 1996.

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

Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.
11. United States Environmental Protection Agency. Test Methods for Evaluation S
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.
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12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
5030C, 2003.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-Systern Purge-and-Trap And Extraction For
Volatile Organics in Soil and Waste Samples. SW-846 Method 50354, 2002,

15. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method 7061A, 1992,

1B. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Chromium, Hexavalent {(Colarimetric), SW-846
Method 7196A, 1992,

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technigue, SW-B46 Method T470A, 1994,

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique, SW-846 Method 74718, 2007,

21. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Gaseous Hydride),
SW-846 Method 7T741A, 1994,

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846 Method

80150, 2003. ? M‘”I
’

23. United States...
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23, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticide by Gas Chromatography. SW-
846 Method 80818, 2007.

24. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phthalate Esters by Gas Chromatography with Electron
Capture Detection (GC/ECD). SW-846 Method 8061A, 1996.

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organophosphorus Compounds by Gas
Chromatography. SW-846 Method B8141B, 2007.

26, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides By GC Using Methylation or
Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SemiVolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004,

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Cyanide Extraction Procedure for Solids and Oils.
SW-846 Method 9013A, 2014,

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric. SW-846 Method 9014, 2014,

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method 9040C,
2004,

33. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004. w
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1

Acrylonitrile

Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric Method'##*

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"%#!

1) Waste Extraction, Separatory Funnel Liquid-Liguid Extraction,
Gas Chromatographic Method!'

2) Soxhlet Extraction, Gas Chromatographic Method!®1%)

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method "'

3) Digestion, Flame Atomic Absorption Spectrometric Method™'?!
4) Digastion, Inductively Coupled Plasma Method™!!

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!"#1¥

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method "%

3) Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method™™!

4) Digestion, Inductively Coupled Plasra Method %"

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method "'+

2) Digestion, Inductively Coupled Plasma Methad *'"

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 1211

2) Digestion, Inductively Coupled Plasma Method 51

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method! 12

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 411!

3) Digestion, Flame Atomic Absorption Spectrometric Method™
4) Digestion, Inductively Coupled Plasma Method ‘3'%

10

11

12

13

14

Chlordane

Chromium

Chromium (V1)

Cobalt

Copper

24D

DpD

1) Waste Extraction, Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method '
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 12!

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 4!

3) Digestion, Flame Atomic Absorption

Spectrometric Method™**!

4) Digestion, Inductively Coupled Plasma Method PV

1) Waste Extraction, Colorimetric Method "%

2) Alkaline Digestion, Colorimetric Method %

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!#'¥

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method *#11

3) Digestion, Flame Atomic Absorption

Spectrometric Method™®!?

4) Digestion, Inductively Coupled Plasma Method 511

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method" '3

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Methad 1211

3) Digestion, Flame Atomic Absorption

Spectrometric Method™'

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

Mass Spectrometric Method 14

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method 2

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

2) Soxhlet Extraction, Gas Chromatographic Method(®*

8 Chlordane...
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16

17

18

19

20

21

23,

24

DDE

DoT

Dieldrin

Endrin

Heptachlor

Kepone

Lead

Lindane

Mercury

Methoxychlor

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chrematographic Method!™'%

2) Soxhlet Extraction, Gas Chromatographic Method™®'”

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

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method '

2) Soxhlet Extraction, Gas Chromatographic Method'®'®!

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

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method™ "]

2) Soxhlet Extraction, Gas Chromatographic Method!®”

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

2) Ultrasonic Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method! ™!

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method !#1

3) Digestion, Flame Atornic Absorption

Spectrometric Method™'#

4) Digestion, Inductively Coupled Plasma Method B

1} Waste Extraction, Separatory Funnel Liquid-Liauid Extraction,
Gas Chromatographic/Mass Spectrometric Method %%

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 2!

1) Waste Extraction, Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"**

2) Digestion, Cold-Vapor Atomic Absorption Spectrometiic Method!™
1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method™"*'#

2) Soxhlet Extraction, Gas Chromatographic Method'*!”

Fi

il fsuaiY F8aTeid
25 | Mirex 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method' 2
2) Soxhlet Extraction, Gas Chromatographic Method!®*!
26 | Molybdenum 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!'*'!
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method 1411
3} Digestion, Flame Atomic Absorption
Spectrometric Method™!?
4) Digestion, Inductively Coupled Plasma Method ™'Y
27 | Nickel 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method' 44
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method 2!
3) Digestion, Flame Atomic Absorption
Spectrometric Method™!?
4) Digestion, Inductively Coupled Plasma Method *1
28 | Polychlorinated 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Biphenyls Gas Chromatographic/Mass Spectrometric Methad™##%
- Aroclor 1016 2) Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method' 2%
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
29 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method!2
2) Soxhlet Extration, Gas Chromatographic/
Mass Spectrometric Method®*!
30 | pH

Electrometric Method?2% i
4

25 Mirex...
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31

33

34

36

37

Selenium

Silver

Silvex

Thallium

Toxaphene

Trichloroethylene

Vanadium

1) Waste Extraction, Digestion, Hydride Generation/Atornic

Absorption Spectrometric Method!"#!"

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method!#1!

3) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™!"!

4) Digestion, Inductively Coupled Plasma Method 1!

1) Waste Extraction, Digestion, Flare Atomic Absorption

Spectrometric Method#1%

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method #%'H

3) Digestion, Flame Atomic Absorption

Spectrometric Method™ '

4) Digestion, Inductively Coupled Plasma Method ®*Y

1) Waste Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method!#

2) Ultrasonic Extraction, Gas Chromatosgraphic/

Mass Spectrometric Method?®

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 41

2) Digestion, Inductively Coupled Plasma Methad "

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

Gas Chromatographic/Mass Spectrometric Method'*#%

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method52¥

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric Method!*#!

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methad!'%#!

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method!"2!!!

2) Digestion, Inductively Coupled Plasma Methodi'“]
PIAD!

38 Zinc...

MANWIN -1 KT 24/71

0w o - mate
#AIAUN ATTURAWY 5ATIEN

38 |Zinc 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!"#1!

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 41

3) Digestion, Flame Atomic Absorption

Spectrometric Method™!?

4) Digestion, Inductively Coupled Plasma Me%ﬁmm”

1pnansdnsds

1. NTENTNIAATINTTU. UTENIANSENSADAAIMNTTN, WA, 2566, L's'mn'l-iﬁ'ﬂmﬁiwﬁqa
viaTasililiud. sruRnmyiunen. 31 wquateu 2566, 1@y 140 Aoy 126 4,

2. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 2014.

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

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 30604, 1996.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Soxhlet Extraction. SW-846 Method 3540C, 1996,

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
5030C, 2003.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap And Extraction For
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.

11. United...



-

11. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007,

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method 7061A, 1992

14. United States Environmental Protection Agency. Test Methaods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colerimetric), SW-846
Method 7196A, 1992,

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique, SW-846 Method 74704, 1994,

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique, SW-846 Method 74718, 2007.

17. United States Environmental Protection Agency. Test Methods far Evaluation Solid
Waste Physical/Chemical Methods, Selenium (Atomic Absorption, Gaseous Hydride),
SW-846 Method 7741A, 1994,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticide by Gas Chromatography.
SW-846 Method 80818, 2007.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phthalate Esters by Gas Chromatography with Electron
Capture Detection (GC/ECD). SW-846 Method BO61A, 1996,

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organopheosphorus Compounds by Gas
Chromatography. SW-846 Method 8141B, 2007.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides By GC Using Methylation or
Pentafluorobenzylation Derivatization. SW-846 Method B151A, 1996,

23, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 82600, 2018.«3 :l

24. United...
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e

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemnical Methods. SemiVolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 82T0E, 2018.

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils.
SW-846 Method 9013A, 2014,

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric. SW-846 Method 9014, 2014.

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Seolid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004. )
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1 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass

Syl

Spectrometric Method

1onE1sa198

1. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Closed-System Purge-and-Trap And Extraction
For Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.

2. United States Environmental Pratection Agency, Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.
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Total Suspended Particulate High Volume Air Sampler No. B08, B16, B24, B33 Digital Balance
Sulfur Dioxide Personal Pump SKC No. B02, BO3, BO5, B09 Spectrophotometer
Rotameter No. L-B10
Hydrogen Sulfide Personal Pump SKC No. B02, BO3, BO5, B09 Spectrophotometer

Rotameter No. L-B10

Carbon Monoxide Personal Pump SKC No. B51, B58, B64, B81 IR
Rotameter No. L-B10

Methyl Mercaptan Personal Pump SKC No. B04, B06, BO7, BO8 GC/FPD
Rotameter No. L-B10

Dimethyl Disulfide Personal Pump SKC No. B04, B06, BO7, BO8 GC/FPD

Rotameter No. L-B10

Nitrogen Dioxide

NO/NO2/NOx Analyzer No. B02, BO7, B14, R09

NO/NO2/NOx Analyzer No. B02, BO7, B14, R09

2. szaudesluussennid

Leq 24 hr, Loo 24 hr, Liax 48% Lan

Acoustic Calibrator
Sound Level Meter No. ACO-B04, B07, B43

3. AUAMBINANNUEDY
Total Suspended Particulate Console No. B03, B0O5 Digital Balance
Pitot Tube No. B04, B35
Carbon Monoxide Personal Pump SKC No. B70, B79 IR
Rotameter No. H-B08
Sulfur Dioxide Personal Pump SKC No. B17, B70, B79
Rotameter No. H-B08 )
Oxides of Nitrogen Vacuum Gauge Spectrophotometer
Hydrogen Sulfide Personal Pump SKC No. B79
Rotameter No. H-B08 i
Chlorine Personal Pump SKC No. B70 IC
Rotameter No. H-B08
Dimethyl Disulfide Personal Pump SKC No. B17, B70 GC/PFPD
Rotameter No. L-B08
Methyl Mercaptan Personal Pump SKC No. B06 GC/PFPD
Rotameter No. L-B08
4. anﬁwaﬂnﬂﬂluﬁnﬂuﬂixnaunﬂi
Sodium Hydroxide Personal Pump SKC No. B81, B73
Rotameter No. H-B04 i
Hydrogen Sulfide Personal Pump SKC No. B51, B64 IC

Rotameter No. L-B04

Sulfur Dioxide

Personal Pump SKC No. B58
Rotameter No. H-B04

RP/P040/25/JUN/ENVI/CAL.DOC
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard l Maodel : TE 50254, 5/N : 3611
Callbratien Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No, Date Actual Flowrate (ft/min) R
B01 B01 02/05/2025 y = 1.180x-8.939 0.999
BO2 802 02/05/2025 y = 1.156x-3,058 0.999
BO3 BO3 02/05/2025 y = L139%-0.505 0.998
BOd BO4 05/05/2025 y = 1.168x-9.342 0,997
BOS BOS 05/05/2025 y = 11B1x-7.8.13 0,997
B06 806 01/05/2025 y = 1,185x-4.081 0.9%8
BOT BOT 0L/05/2025 y = 1.173x-5.069 0.997
BO8 BO8 01/05/2025 y = L141x-3.533 0,994
BO2 BOS 01/05/2025 y = 1.163x-3.805 0.99%
B10 B10 01/05/2025 y = 1.079x-2.229 0.997
B11 B11 02/05/2025 y = 1,169x-3.130 0.999
B12 B1z 02/05/2025 y = 1.173x-3.515 0.598
B13 B13 02/05/2025 y = 1,187x-4.231 0.996
Bl4 Bld 02/05/2025 y = 1.157%-4,001 0.599
B15 B15 02/05/2025 y = 1.093x-2.530 0.999
Bi& El6 01/05/2025 y = 1.168%-5.027 0.997
817 B17 01/05/2025 y = 1.149x-3.125 0.997
B18 B18 01/05/2025 y = 1.120x-1L.6B5 0,998
B19 B19 02/05/2025 y = 1,1660-4,175 0.997
B20 B20 02/05/2025 y = 1.107x-0.981 0.959
B21 B2l 01/05/2025 y = L184x-6.199 0.998
B22 Bz2 01/05/2025 y = 1.162x%-2.993 0,996
B2 823 05/05/2025 y = 1.155x%-2.556 0.997
B24 B24 05/05/2025 y = 1.158x-4.429 0.959
B25 B25 05/05/2025 ¥ = 1.127x-1.558 0,998
B26 B26 05/05/2025 y = 1.137x-3.875 0.597
B2y Bz27 01/05/2025 y = 1.185x-6.360 0.999
A28 B28 01/05/2025 ¥ = 1.180%-6.028 0.996
B29 829 01/05/2025 y = 1.148x-2.869 0.998
B30 B30 01/05/2025 y = 1.125%-0.258 0.996
B31 B31 01/05/2025 y = 1,150x-4.528 0.996
B32 B32 02/05/2025 y = 1170%-4.299 0.957
B33 B33 02/05/2025 y = 1.184%-1.976 0.999
834 B34 05/05/2025 y = 1.135x-2.931 0.998
Calibrated by : Approved by :
A Dangle
(Mr.Adul Dangklom) u (Mr, Peera Detudom)
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Personal Pump Calibration Report
Calloration Method : Dry Cal Primary Flowmeter —l |_ Madel | Defander 510-H 5/ : 136164
Ervironmental Conditions
Temperature i 25 + 8 =
Prassure . 1010 =15  mmbar
Farsonal Pump Data Calloration Data
Flow Rate [ml/min)
No. | Brand | Model | SerialNe.|  Date Seting Actual (Q st R
1 2 3 1 2 3 ¥ (3
B} SKC 224-P0HRY 262101 01/94/2025 1000 | 1sa6 | 2000 i 1en | 2002 1.000x~ 359 1,000
me | s 228 POIRG 26166 D10 1000 | %0 | 2000 %95 nioh | zoo 1.008x - 12505 1,000
By | osec 220-PONRa 12068 UROAIES 1000 1500 | 2000 1,003 1502 | 2006 1008 - 7,796 1000
80 | s 220-PCRRe 02804 DAY 1000 1500 | 200 LE01 L9 | oz 100 - 7.080 0999
B | sec 200-PCRRA 612693 40472025 1,000 NIRRT lesa | aear 1003x - 2455 1000
Bt SKC 220-PCHRL 262188 OVT4/25 1,000 nico | ozooo | woos 1512 | 2008 1.000x + 0696 1000
87 SKC 20K 626262 VIS Lo | tse | ozeoo | itz | 1see 1956 0990 + 10330 0599
05 SKC Z24-PORI 626109 0242025 1,000 L0 | 2000 956 1511 2007 LI - 19,048 L1004
my [ sk 228PO0A 626479 DRA/A0ES 1060 | Lsoo | zooo 959 1510 | 2008 1003 - 577 LO0A
s | s LPOma 51950 OIS 1,000 150 | 2000 | ooz 1008 | 2000 1004x ~ £59 1.000
apy ST 220-PCHRR SEA31S 04,0475 1000 150 | 2oo Lo13 1505 | 2010 1002% + 2,471 1000
g1z | s 220-PCHRA 032536 040473025 1,000 1500 | Zoo 1,008 1508 | zoa 1008x - 9391 1000
813 SKE 224-FCNRR 42073 GRS 1000 1500 | oo 1,001 1e9t | 2oz 1009 - 5443 1000
814 SKE Z20-PCN 426313 Az 1,000 1500 | 2000 1,008 1515 1597 1002n - 1275 0955
B1S SKC b adeata (AAM2S Lo | tso | 200 295 1857 1,996 1,000% - 2511 1000
B8 | Ske 34RO Ganary 42025 e | 1500 | 2p00 | 012 1508 | 2000 0997w + B160 1000
ur | s 224 PO 626860 BIARS oo | 1m0 | 2000 #91 1506 | 199 1.001% - 1.435 100
we | ke 226-POHRM 51988 0202025 e | Ls0 | ozomo | a7 1893 | 2005 0,998 + 4.350 1000
gie | s 220-POYRA 891559 QMDA 1000 150 | 2000 1,008 158 | 20 10003 - 2,003 1000
a0 | s 220-FCXRS 491587 030872025 1,000 150 | zpmg i 1.500 1998 0995 + 0556 1000
"1 SKE 2E0-PONRS 91531 UIOY25 1,000 1500 | 2000 1,008 1,499 1597 14003 - T.572 [T
&2 KT 224 PORA 51654 oD 2025 1,000 ns0 | zooo 1,008 1508 | 2008 1005 - .541 1000
B2 SHC 2250084 98393 DATYHRS 1,000 1500 | 7,000 ) 1059 1,998 1.002x - 8953 000
824 KL ToSPORR 626363 AT 025 1,000 1560 | 2000 1,002 1,501 1,596 0995 - 1539 1000
825 | ZE0-POXRA ToBaEy DR/D4/2025 1,000 Lse | zaeo | otowe | s | zoo; 0550 » 16203 0959
we | W 224 POHRA TREITS LS w00 | 1500 | ze000 955 1802 | e 0598 0594 1000
a7 | s 226-POXRA 91673 U305 1000 1500 | 2000 994 1808 | zoo2 1,008k - 1856 1400
ge | s 220-POXRS 51570 UMDAES 1.000 150 | 200 1004 1488 | 19se 0,993 + EDS8 1000
w9 | seC Z29-PONRG 2uan L08/2025 1.000 1500 | Zooo 1001 1,501 1994 0994y + 5367 1000
B3 Sk Z2PCXRA 491289 QLDA025 1,000 1500 | 2000 w6 L7 | 2008 1.006% - 12,488 100
B3l SHE TR £91508 s 1,000 1500 | zooa 1,010 108 | 2008 1008 - 1858 0599
g2 | s 224900 o91sst 24228 1,600 130 | 2000 e 1497 1997 0,998 - 0784 100
B3| seC 228P004 091754 C0e/ 28 1,000 150 | 2000 953 1508 | 2008 1.007% - 13881 Do
6 | o 22RO elasa2 03/00/2025 1000 | 130 | zpoo | pee 145 1,595 0593 » BATH 1,000
L ZIFCARA s02682 03,04/ 2025 1000 | 1seo | 2000 995 1481 2,001 1.000% - 2275 1600
B36 L g 220-PCxRA 626164 030072025 1008 1,560 2000 1004 149% 1,597 0595 « 3,108 1000
37 ST 220-PONRA 634254 QL0025 1,000 150 | 2000 96 1503 | 1888 0596 + 5729 1000
538 NC T20FCRRE 28107 03087025 1.000 150 | 200 50 1509 | zoos L.00BY - 15,748 059
ey | sk ] 034837 QL4025 1,000 1500 | 200 1006 1505 | 2010 1.011x - 15,068 0989
B0 | sk Z4PTNR TIES 03/T4/2025 1,000 140 | 200 597 150 | zoe 1,012x - 15:38 14000
F s, PR e O B |
Calibruted by : e by
A Dl -
i Adul. Dangklam) ‘ {Mr. Peera Datudam)
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I Personal Pump Calibration Report

I Calibration Method : Dry Cal Primary Flowmater [ l Mol : Defender 510-H SN 136168

Environmental Conditions
Temperatura 25 + 1 '3
Pressuse 1010 ® 15 mmbar
Personal Pump Data Callbration Data
Flow Aate {mi/min
al tice C:
Moo | Bramd |  Model |sesaino|  Date Seting Actual (@ atd) bt
1 2 3 1 2 3 ¥ s
Hae St 29-POXRI 504569 Q402025 1000 150 2,00 1,010 1515 1599 D580 « 16,683 Ly99
B8l ST Z20-PCXRY 505480 Q22025 1000 1500 2,000 Loor 145% 1598 0997 » 2890 1000
BEZ S T29-FTRRY 505673 Q2205 L.oog 1500 2,000 s 1,511 2,008 1007« = 1110 1.000
B SHC I20-POXRI 510785 DRAR22S 1000 1.500 2,000 1005 1,504 2,008 1008 - 5.353 1000
BSq SKC I24.PCKRY 508333 D304s2025 Looo 1500 2,000 998 1,508 2,002 1.003x - a.082 1000
Bas SKC FAFCKRY 505757 AR LOCO 1,500 2000 14010 1299 2,006 0599 + 00 L9
Bas SKC T26-POXRZ S12628 04/08/2025 1000 1,500 2000 1003 1494 1908 0995 + 6415 L.ooo
.18 SKC TRPOES 504328 04404720258 1000 1,500 2000 1004 1508 2000 1.000x - 1,787 1.000
a8 K 23-PCHA3 SoR307 baDaEnEs 1000 1,500 2000 1,002 1511 2008 100 - 17,753 0.95%
BES = 234-PCKAY SH9BED odmasnzs 1000 L5K 2000 L] 1508 1997 0998 + 11835 1000
wo | s 220-pouRs | somves | onmavmzs | oo | w0 | zooo | sood | wew | 2me 0.997% + 4,382 1000
81 KL 2N-PCXA 5091% 020V 025 1000 L300 2000 Lol 1,495 002 1005 - 9.911 14000
-] S 220-POIRY SI09RT QATA2025 1,000 L300 2000 1012 1,507 7,000 0997k + TH28 1000
] SKC 220PCXRY 509845 oA/ 1000 1,500 2,000 58 1,099 010 1/00% - 11,542 LR
Calibrated by ¢ Approved by

Mh‘l E)W '-'\U.nﬂ

Mr. Adul Onngklom)]

(Mr. Pears  Detudom)
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

| Calibration Mathod  Dry Cal Primary Flowsmatar I Modsl : Defander 510-H I SN : 136164
Calibration Data
Aotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No: Brand Mexdel Date Flow Rate (Reading) Actual (0 st
1 2 3 1 2 3 ¥ i
H-B01 Dpyer VES-£5 0/ anEs 50 1,000 2000 4591 WS 19962 0992+ 10557 1000
H-BOE Diynr VFE-63 03ma/2025 0 1,000 2000 5015 969 2048 1002 - 0.966 1000
HBOY Dy VFE-65 030472028 50 1.000 2000 agas e 15565 055 Tx- 04T 1000
B4 Dyt VFS-65 oS 00 1,000 L0 80 .5 20078 L0k - B34Z 0999
H-B05 Dwyer VFE-65 02042025 500 1,000 2000 5012 e 19937 0990x + £199 L.o00
HB04 Dwyer VFB-65 V042025 30 1,000 2000 597 53 1981 0595 + 1374 0555
H-B07 Covipur V-85 0308/2025 500 1,000 2,000 50001 0.1 20064 0998 - 1010 1000
H-B08 Drper WFE-65 01042025 50 1,600 2000 4595 914 19944 0993 + 6489 1.000
HA09 Dwyer WFE-65 DU/04/7075 50 1,600 2000 LT s 200546 0995 + 0065 ErE
H810 Dwsyer VFE-65 04/08/2035 W 1,000 2000 i 984 0052 0598+ 1713 1600
N
Callbrated by : Dm\‘]n,‘ Appraved by :
(hrAdil Dangklom) (W\r. Peera Dietudorm)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 08 June 2025

SERIAL NO.
Calibrator (Dilution Systerm) -
Brand : Telacyne Maodet - TOOE
Last Cal. Oate 28 Cctober 2024 Serfal Nao, - 201-5
Reference Standard Gas
Standard Gas £ Nitrle Onide {NO) Cylincer No. < ADOT265V
Certified Date < 05 lanuary 2023 ] Expired Date + 05 January 2026 | Cylinder Conc. : 458 ppm

CALIBRATING CONDITION

Pressure mmbar Temp. C % RH
CALIBRATION SETTING
Span Initial Reading (Befare Ad)),PPE Final Reading (After Ad].)PPR
Set Point Expected Concentration Analyzer Response G601 Analyzer Response Slope
Zem a 0.10 = Q -
MO Span 400 3097 -0.075 4000 1.008
NO, Span 400 470.1 0025 400.0 1011
AP| Model 200A MO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPE 500 standard
STABILITY (Zero Gas) o1 PPE < 2 with zera alr
SAMPLE FLOW 505 co/min 500 « 50
OZONE FLOW 78 co/min B0 =15
PMT 1033 my =20-150
AZERC 94.0 mv -20- 150
HVPS 671 v £20 - 900 constant
RCELL TEMP 50.3 o 501
BOX TEMP 254 “c B-4a8
PMT TEMP T b 44 732
MOLY TEMP 3149 e 315:5
RCELL PRESS 82 IN-Hg-& 2 - 10 constant
SAMPLE PRESS 285 IN-Hg-A 25 - 30 constant
WO Span Conc 400 FPB 20 - 20,000
NC, Span Conc a0 PPB 20 - 20,000
NO Slope 1.008 - 1.0:03
NO, Slope 1011 - 1003
ND Offeet 14 my 20 to +150
NO, Offset 0.9 mv -20 to 150
Stability at Zero 01 PPE <02
Stabllity at Span 0.2 PPE < 2 ppb @ 200 ppb span s
——
Callbratad by A t’l\\\\ Dp\“%k{\m Approved by \D

(Mr.Adul Dangklom)

L
“ (Mr.Pesra Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : BRAND : MODEL :
SERIAL NO.
Calibrator (Ditution System)
Brand : Teledyne Model 1 TOOE
Last Cal. Date 28 October 2024 Serial No. 2015
Refarence Standard Gas
Standard Gas " Nitric Owide (NOJ Tytndar No. T AO0T265Y
Certified Date + 05 January 2023 I Expired Date 05 January 2026 | Cylinder Conc 48,8 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH |“|
CALIBRATION SETTING
Span Initial Reading (Before Ad))FPB Final Reading (After Ad])PPE
Set Paint Expected Concentration Analyzer Response S50 Analyzer Response Slope
Zero ] 0.10 3 0 =
NO Span 400 3996 D100 4000 1.005
N, Span 400 399.8 -0.050 4000 1.008
APl Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 FFE " 500 standard
STABILITY (Zero Gas) 01 FFE < 2 with zera air
SAMPLE FLOW 507 c/min 500 = 50
DZONE FLOW 78 ce/min 80 =15
PMT 103:2 mv -2 - 150
AFERD 939 my -20 - 150
HVPS 670 v 420 - 900 constant
RCELL TEMP 50.4 *c 501
BOX TEMP 9.1 “c 8-48
PMT TEMP TS % 7:2
MOLY TEMP 1154 “c 3155
RCELL PRESS B4 IN-Hg-A 2- 10 constant
SAMPLE PRESS 28.7 [N-Hg-A 25 - 30 constant
NO Span Caric 400 PPE 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.005 10-03
NO, Slope 1,008 s 10-03
NO Offget 10 my =20 to +150
NO,, Offsat 08 mv =20 to 150
Stability at Zero 01 BRE <B2
Stabllity at Span 0.z PPB < 2 ppb @ 500 ppb span gas
Callbrated by At 5| Dangklom Approved by J

(Mr.Adul Dangklam) \ (Mr.Peara Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : || BRAND : MODEL :
SERIAL NO.
Callbrator (Dilution System)
Brand : Teledyne Model : TOOE
Last Cal, Date 28 October 2024 Serlal N, 1 2015
Reference Standard Gas
Standard Gas + Nitric Owige (NO) Cylinder No. : ADOT265V
Certfied Date : 05 January 2023 ] Explred Date + 05 lanuary 2026 Cylinder Conc : 488 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. o
— CALIBRATION SETTING
Span Initial Reading (Before Ad)),PPB Final Readling (After Ad].) FPB
Set Paint Expected Concentration Analyzer Response Se0if Analyzer Respanse Slope
Zem Q 011 - #]
NOD Span 4400 4001 0025 4000 1.010
NG, Span 430 4003 0ars 4000 1013
API Madel 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PER < 2 with zeto alr
SAMPLE FLOW 508 ce/min 500 =50
OZONE FLOW T8 cefmin BO =15
oMT 1031 m =20 - 150
AFERO 938 my 20 - 150
HVFS 674 v 420 - 300 congtant
RCELL TEMP 50.1 C 5021
BOX TEMP 789 * 8-48
PMT TEMP 70 b o T=22
MOLY TEMP 3152 - 355
RCELL PRESS BS IM-Hg-A 2 - 10 constant
SAMPLE PRESS 8.7 IN-Hg-A 25 - 30 constant
NO Span Conc ano PPB 20 - 20,000
NO, Span Conc 400 PP3 20 - 20,000
NO Slope 1.010 1003
NO, Slope 1.013 E: 1003
NO Offset 17 my -20 to +150
NO, Offset 1.0 ] .20 to 150
Stability at Zero 01 PPB <02
Stability at Span 02 PPB < 2 ppb @ 400 ppb span gas
Callbrated by Pl n‘\a\ UM,‘“\[;W Appreved by -

(harAdul nanldm

\1 iMrPeera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

VICE CO., LTD.
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DATE : 08 June 2025 I

BRAND :

wo. [ Nox-aos | SERIAL NO,
Calibrator (Dilution System)
Brand : Teledyne Maodel : T00E
Last Cal. Date 28 October 2024 Serial No, 12015
Referance Standard Gas
Standard Gas 1 Nitric Cixide (NG Cylindar No, ADOTZE5Y
Certified Date : 05 Janusny 2023 [ Expired Date 1 05 January 2026 Cylinder Conc. AE.8 ppmi

CALIERATING CONDITION

l

Pressura mmbar Temp. % RH m
CALIBRATION SETTING
Span Initial Reading (Before Ad)),PPB Final Reading (Aftar Ad]),PPE
Set Point Expected Concentration Analyzer Response %0 Analyzer Response Slope
Zero o 0.10 o =
NO Span 400 3557 -0.075 4000 1.047
NGO, Span 400 3999 -0.025 4300 1.00%
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 01 PPR « 2 with zero air
SAMPLE FLOW 512 ce/min 500 = 50
QZONE FLOW 79 co/min 80 =15
FMT 1034 mv -20- 150
AZERC 9.1 mv -20--150
HVPS 673 W 420 - 900 constant
RCELL TEMP 50.5 i 501
BOX TEMP 29.2 *c 8-18
FMT TEMP 13 % 7.2
MOLY TEMP 3147 “c 35+ 5
ACELL PRESS B3 IN-Hg-A Z-10 constant
SAMPLE PRESS 284 IN-He-4 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PFE 20 - 20,000
NG Slope 1.007 1.0:03
NO, Slope 1.00% - 10=03
NO Offset 11 my -20 to +150
NG, Offsat a7 my -20 to 150
Stability at Zero 0.1 FFB <02
Stability at Span 0z FPE <2 ppb @ 200 ppb span a5
— —————
Calibrated by A dimy D'\"\ﬁ‘ﬂo\”\ Approved by

(MrAdul Dangklam)

\J {1 Peera nmd;ml
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CERTIFICATE No : 25M2254 PAGE : | OF 2 R A TR e 2502258 FAGE=2082
REFERENCE No: 76365-1 - 3
5 X 3 Calibration Report
Certificate of Calibration P
EQUIPMENT : DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER : METTLER TOLEDO SIN : 1126422905
EQUIPMENT 1 DIGITAL BALANCE 1D No 3 BADS/50 RECEIVED DATE £ 07-Mar-25
AIR PRESSURE : 1009mbar £ Imbar CALIBRATION DATE  : 07-Mar-25
MAN URE y STTI AMBIENT TEMPERATURE  : 24°C£1°C RELATIVE HUMIDITY : 54 %RH £ 10 % RH
UESCT R = ME ER TOLEDO CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 62019 BY USING KNOWN WEIGHT
MODEL % XS105DU 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
SERIAL No : 1126422005 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,

ID No : BAO0S/50 2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 K-1-151 C02250116 28-Jan-27
CONDITION AS RECEIVED  : USED ITEM 2) STANDARD WEIGHT E2 Q| 5843 C02250117 29-Jan-27
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO,, LTD. 4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.. 5, THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:=
JOMPOL, CHATUCHAK. BANGKOK 10900 - NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION - WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 120 g WAS 0.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£g)
0.00 ~0.00000 ~ 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
CALIBRATED BY : ATSAWINY, 0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
CALIBRATION DATE s 07-Mar-25 0.50 0.50002 -(.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0,000067
5.00 5.00002 -0,00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
APPROVED BY : POINT READING (g)
1 50.0000
NGSHK J. 3N 4 2 50.0000
i 3 50,0000
ISSUED DATE $ 13-Mar-25 2 l 4 50,0000
5 50,0000
RECEIVED DATE - 07-Mar-25 OFF-CENTER LOADING 0.0000

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

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

F-GO10 REY 03 F-OOI0REV:G
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Tel. 6B 2433 8331

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sifinthorn Road, Bangbumry, Bangplud, Bangkak, 10700 Thalland
Emnail ; calibration@sithiphorn.com
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R
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SITHIPORN) jiaewra _
associates :,-'/.:::-;..“ \
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NSC-TISI-TIS 17025
CALIBRATION 0354

Al e B
gl

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 :

Calibrated by :

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,

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

501814123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

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

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND.

WET CHEMISTRY LABORATORY IV

{2BI%35 ) °C
(472+25) %

27 AUGUST 2024
27 AUGUST 2024
27 AUGUST 2024

Nathakorn Pisutpaisan

77 Bt

( Thanakul Petchurai )

DIAANUIN §-]

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangburmru, Bangplud, Bangkak, 10700 Thailand
Tel +66 2433 8331 Emciil: calibration@sithiphorneom

SITHIPORN)

associates._

NSC-TISITIS 17025
CALIBRATION 0334

Calibration Method :

Cert. No. : SP24020

Job No.

Pages

: YC67SP0013

:20f3

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 106864 01/11/2024
Didymium liquid RM-DL 106905 02/11/2024
Neutral density filter RM-IN2N3N 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 106902 02/11/2024
Potassium lodide solution - KI-0701-001 CI-0185-24 14/05/2026
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)
» Certified Values of UUC* Reading Error Uncertainty k
Material 5
Reference Material (nm) (nm) {nm) + (nm) Factor
278,13 2783 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2,00
RM-HL 467.82 467.7 0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2,00
740.09 739.9 -0.19 0.16 2.00
RM-DL 864.94 865.2 026 0.16 2.00

UUC* = Unit Under Calibration

D %t 8/108




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY /
SITHIPORN

451-451f1 Sirinthorn Read, Bangbumry, Bangplud, Bangkok, 10700 Thailanc associates Lr \ ;

Tel +66 2433 B3al Ernatil: ealibration@sithiphorm.com NSC-TISITIS 17025

CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013

Pages i 3of3
Result of calibration : Photometric Accuracy
(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k

(nm) Absorbance (A) Absorbance (A) (A) +(A) Factor

29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00

. 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00

é 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00

@ 29360 1.0 0.9821 0.9820 -0.0001 0.0028 2.00

% 546.1 29914 0.7 0.6961 0.6958 -0.0003  0.0028 2.00

Z 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00

§ 29360 1.0 1.0222 1.0210 -0.0012  0.0028 2.00

= 590.0 20914 0.7 0.7237 0.7221 -0.0016  0.0029 2.00

.E 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00

2 29360 1.0 0.9753 0.9745 -0.0008  0.0028 2.00

635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00

20381 0.5 0.5211 0.5210 -0.0001 0.0032 2,00

Material Wavelength Solution Certified UUC* Reading Error Uncertainty k

(nm) (mg/D) Absorbance (A) Absorbance (A) (A) +({A) Factor

E 20 0.2422 0.2418 -0.0004  0.0101 2.00

§ 40 0.4866 0.4852 -0.0014  0.0115 2.00

E 235.0 60 0.7414 0.7389 -0.0025  0.0067 2.00

E 80 0.9858 0.9842 -0.0016  0.0093 2.00

= 100 1.2442 1.2414 -0.0028  0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 501514123010

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 0.0117 3.8659
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 —————— P s W’ _
. ATANUIN -]
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PerkinElmer’

For the Better
Spectrum BX Preventive Maintenance (PM)
Company Name: S.P.S. Consulting Service Co.,Ltd.
. 7 Soi Phaholyothin 24 ,Phaholyothin Rd.,Jompol,
Address: Chatuchak,Bangkok 10900
User Name: K-Waraphon WO Number : WO-02860803
Phoowat
Telephone No.: 083-033-6758 Certificate Number: IR1164-2024
Cust;mgr Suy.)port Tanongsak PM Number : lof 1
ngineer:
Date PM Performed: Next PM Due Date:
(DD-MMM-YYYY) 14-Aug-2024 (DD-MMM-YYYY) 14-Aug-2025

Scope

The purpose of this PM is to ensure the continued functionality of the Spectrum FTIR Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The document can be used for spectrum One, Spectrum One, NTS, Spectrum 100, Spectrum 100N, Spectrum
Optica, Spectrum 4000F and the Frontier Series of FTIR Spectrophotometers.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis
should be signed by an authorized PerkinElmer and customer representative and left with the customer. Update the
PM sticker and instrument logbook as required.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis
or calibration, including a current back-up of system software and/or data files. The completed document should be
signed by an authorized PerkinEImer and customer representative and left with the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc

Spectrum One/NTS/M100/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -
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For the Better

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this
document.

Component List

Compor;:;;ls pecific Serial # Software Version Configuration Notes
Spectrum BX 70366 5.3.1 Std KBr B/S
Parts Lists
Parts Included with the PM
Part Number (if o . Batch/Lot/SN| Expiration Date
applicable) Description Quantity # (YY)
NO171159 Desiccant 2 NA NA

Spectrum One/NTS/100/100M/100 Optica/400/400F/Frontier Series Preventive Maintenance -

AARNUIN -2
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PerkinElmer’
For the Better

Procedure Checklist

Use (X) to check off those steps in the checklist that have been completed.

-

. General:

X

Source and Source Mirror
Beam splitter

Optical Unit Windows
Mirror

X X X

2. Mechanical:

Motors including Electronics unit fan
X  Purge seals

Change Desiccant

3. Electronics Check:

Laser Output
Specification Value Laser Gain
1000, Paragon, RX or BX
Laser Output
16 +/- 1 15.85 2.61
EndStop
Specification Value
End Stop
+/- 50 3.00
Zero Path
Specification Value
Zero Path
+/- 20 4.00
Energy
Specification Value
Energy
NA 14454.00

Spectrum One/NTS/M100/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance
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PerkinElmer’

For the Better
Gain
Specification Value
Gain
Less than +/- 9.5 6.85/-8.26
Match
Specification Value
Match
NA 3.22
3. Performance Test:
Signal to Noise Ratio (SNR) — (Record typical SNR Value).
Detector Type Typical SNR
Signal to Noise Ratio DTGS (MIR) 2858.78
4. Wavenumber Calibrate:
Wavenumber Calibrate
Certified Value (cm-1) Value Specification | Difference (cm-1)
3082.22 3082.06 +-0.5 0.16
3060.14 3060.00 +/-0.5 0.14
1601.38 1601.40 +/-0.5 -0.02
1583.04 1583.27 +/-0.5 -0.23
1028.42 1028.51 +-0.5 -0.09

Spectrum One/NTS/100/100M/100 Optica/400/400F/Frontier Series Preventive Maintenance

AARNUIN -2
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o

Review:

X

Review with the customer PM work performed.

X

Reset desiccant and service intervals on maintenance dialog.

X

Review with the customer routine maintenance procedures.

X

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.
Update Logbook.

X

[m}

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for FTIR have

been completed.

Passes X Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
’4/ 2 14-Aug-2024
- (DD-MMM-YYYY)

Authorized Customer Representative: Date:
14-Aug-2024
(DD-MMM-YYYY)

Spectrum One/NTS/M100/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance




TR 'hmtﬁm e THAI UNIQUE CO., LTD.

1r‘
.' 80-82 auudsznFlae wwramnaunany anszuas Aganwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

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

GAS CHROMATOGRAPH TEST CERTIFICATION
Cenrtificate No.  : SV0824/22063
Instrument Type : Gas Chromatography
Model :CP- 3800
Serial Number : 00734
Organization : 8.P.5. Consulting Service Co.. Lid.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900
Date : 05/08/2024

ELECTRONIC TEST
CPU [ pass ENTS
LCD TEST [ pass [ Far
VENT TEST M pass O rar
KEY ECHO TEST M pass O rarL
DESTRUCTION RAM TEST [ pass O ran

RUN CHROMATOGRAM TEST

DETECTOR : Pulsed Flame Photometric Detector { PFPD Channel Rear )
INJECTOR :  Capillary Injector Model 1079

GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°¢
Detector 300°C
Carrier {low 5 mL/min
H2 flow 13 mL/min
Airl flow 20 mL/min
Air2 flow 10 mL/min
Column: Capillary Column CP sil 5CB0.25ID x 15 M
Sample: I pL Injection FPD Test Sample 0.002% Dodecanethiol, Methyl Parathion in lso-octane

SENSITIVITY TEST: Methyl Parathion (Area count) = 228,241 Counts

130 Inegla difia THAI UNIQUE CO., LTD.

e
N
.' 80-82 nuutlsznFallan wIaaUNIHN LUANSEUAS NTANKY 10200
80-82 Prachathipatai Rd.., Bangkhunphrom. Pranakorn, Bangkok 10200

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

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (nV) 8.57 = 50
Baseline Drift (%) 0.09 <1
Sensitivity ( S/N for Methyl 10,017 = 1,024
Parathion)

Temperature Specification

Temperature Set Result Specification

Column Oven (" C) 80 1] +5

Injector (" C) 220 220 #8

Detector (" C) 300 300 £5

Incubator (* C) 60 N/A +5

Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area Methyl Parathion ( %) 1.27 < 5
Retention Time Methyl 0 < 0.5
Parathion ( %)

APPROVAL : A "\
_ Sunwrot.{ E

Signature:
Engineer : Suwarot Trikainut — *j 0"
Date : 05/08/2024

o
2N 12
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev, 04
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80-82 Prachathipaiai Rd.. Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787. Fax. 0-2280-1788, E-muil : thawati@thaiunigue.con, Wehsite : www.thaiunigue.com

-r= 13tm Inegha dfia  THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure PFPD
Detector Position Rear
Inlet Type 1079 Injector

Methyl Parathion Area | 229,765

Methyl Parathion Area 2 229,865

Methyl Parathion Area 3 229045

Methyl Parathion Area 4 229465

Methyl Parathion Area 5 223 065

Methyl Parathion Area Average 228241
"% RSD(<5%) 127

* 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 Methy| Parathion peak area for each of the five ( 5 ) samiples.

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

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

Compliance & Pass [ O Fail
Performance by ,9 Ww;ng?“_
‘ Date o508 /202 ¢
Comments =
= 1.2 .
Reviewed by e ’ | Date | 05/03% /902 %
Ay
TS 1
VARIAN SERVICE DEPARTMENT

NARNUIN -2

80-82 nuulszniulae wwrawayunem Luanssuas AU 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@ihaiunique.com, Wehsite = www thaiunique.com

_r- 13tm Inegiia 41in  THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure PFPD

Detector Position Rear
Inlet Type 107% Injector
Methyl Parathion RT 1 5.986
Methyl Parathion RT 2 5.986
Methyl Parathion RT 3 5.986
Methyl Parathion RT 4 5.986
Methyl Parathion RT 5 5.986
Methyl Parathion RT Average 5.986
* % RSD (<0.5% ) 0

* 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 Methyl Parathion peak for each of the five ( 5 )

samples.

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

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

Compliance & Pass | O Fail T

Performance by SW}‘!’ wWrp f‘ . \_\

Date Oblo 81202 4 5
Comments &

.
Reviewed by c;;a'&"—’ /.

| Date [ 05/0%/2024.

L
-
»~ 11

VARIAN SERVICE DEPARTMENT
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>
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Title : - Print Date: Sat Jan 01 19:20:121 2005 Page 1 aof 1
Bun File : £i\ \spsE024\cal2024\baseline pfpd2024.run
Methed File : D:\Method-GC\star C\Star\TU\cal2024\ecal0204\baseline FID.mth Title o
Sample ID . £ Run File : f:\ Aeps2024\cal2024\baseline pfpd2024.run
B PrREEs Method File : Di\Method-GC\atar CA\Star\TU\cal2024\calb204\bhasaline FID.mth
% B Sample ID @ pfpd2oag
Injection Date: 5/8/2567 15+35 Calculation Date: 5/8B/2567 16:15
Itijection Date: S/B/2567 15:35 Caleulation Date: 3/8/2587 16:15
oPeratD‘:. E su“aror', Detector Typs: 3800 (10 Volts) Operator : suwarot Detector Type: 3800 (10 Valts)
Workstation: Local Disk Bus Address @ 44 Workstations: Local Disk Bus Address @ 44
Instrument 3 Sample Rate 2 10.00 HE Instrumsnt : Snmpig Rate £ l1o.00 Hf
Channel + Rear= PFED Run Time : 39.960 min FHpnEa: EREAE = RRPR . Ol SeEE=RE
** LC wWorkstation Vergion 6.20 ** 02511-7390-ae7-02§5 +=
** LC Workstation Version 6.20 *% D2511-7390-2e7-0265 **
Run Mode : Analysis
. FPeak Meas t: Peak Area
Chart Sgeed = 0.56 cm/min Attenuation = 1 Zero Offset = -12% Cal;ulati§;E$§;E: A baraal e
Start Time = 0.000 min End Time = 39.960 min Min / Tick = 1.00
Ret . Time Width
0- 5 10 15 25 Peak Peak Result Time offset Area Sep. 1r2 Status
1 o o F 20 2 myalts No. Nams (&) {min} {counts) Code (sec) Codes
5. i mESES TS e P —
Totals: o.0000
3.
Total Unidentified Counts
F &
& Detected Peaaks: O Rejected Feaks: 0 Identified Peaks: 0O
| Multiplier: 1 Diwisor: 1 Dnildentified Peak Factor: O
7. Baseline Offset: 1579 microvVolts LEB: 1 mioroVelts
B- Hoise (used): 30 microValts — monitored before this run
9= Manual injection
10- Data Handling: No peaka
b e T R A R P PR S
12
13-
14 -
6=
16 -
17 -
16~
18-
20 -
21-
29
23-
24-
25—
26~
=y |
25—
28-
a0-
-
324
33-
34-
35-
35~
ar-
38~
ag- 0
N1ANUIN 3-2 1N 14/108




Title_ & ) Print Date: Mon Oct D8 15:;50:59 20624 Bage 1 of 1
Run File : divcalpfpd2024\sps cal 2024\eal pfpd 2024%eal pfpdl0l.run
Method File : D:\Methed-GC\star €\5tar\TU\cal 2024\pfpd.mth Tikle :
sample ID : cal pfpd Bun File : di\calpfpd20Z4\sps cal 2024\eal pfpd Z0EZ4\cal pfpd00l.run
3 Mathod File : Di\Method-GCh\star CAStar\TU\cal 2024\Spfpd.mth
SBample ID ¢ baseline
Injection Date: 05/08/2567 D9:40 Calculation Date:05/08/2567 09:48
Injection Datei Q570872567 09:40 Ccaleulatiocn Datei05/08/256% D3:44
Operator tosuwaroct Detector Type: 3800 (10 Veolta) Operator e — Detector Type: 3800 (10 Velts)
Workstation: Local Disk Bus Address : 44 Workstatlion: Local Disk Bus Address 44
Instrument : Varian Star #1 SamplE Hate : 10.00 Hz Instrument = Varisn Star #1 Sampl? Rate : 10.00 Bz
Channal + Rear = BEPD Run Time : meoges mis Channel : Rear = PFPD Hun Time : 7.393 min

¥* BC Workstation Version 5.20 ** 03334-6390-826-0764 *+*
** GC Workstation Versien 6.20 ** 03334-6390-826-0764 »*

Run Maode : Analysis
3 Feak Mesasurement: Psak Area
Chart Speed = 2.83 em/min ttenuation = 159 Zero Offset = 14% Calculation Type: External Standard
Start Time = D.o0Oo min End Time = T8993 min A S ek = L.OR
Rat. Time Wideh
A Esak Peak Result Time OEfEet Area Smp. V] Status
o0 0.1 02 0.3 ] No. Namea ] (min) ¢min) {counts) Coda (@ec) Codes
. =“Wi=2.0 1 Dedecanethio 36,8031 4.428 -0.054 412865 BB 2. &
2 Methy Parath 44.1871 5.981 —+0.01%F 247872 BB 2.6 [
Totals: 80.930z2 —0..0TL 660737
1= Status Codes:
<Wl=4.0 € = Dut of calibration range
Tetal Unidentified Counts : T20837 counts
Detacted Peaks: 4 Rejescted Peaks: 0O Identitied Peakst 2
Multipliers 1 BivEaor:s 1 Unidentified Peak Factbe:r 0O
-5R
2- Baaaline QOffamti -16357 microvolrs LSB: 1 microVolta
Neisa [used): 2956 micraValts - monitorsd before thia run

Manual injection
Calib, out &f ranged No Recavery Action Specified

e e S S SR T SRS G S S S S g

3-
d=
A 2 4,304
Dodecanathio ———= 4428
4,806
5.
Methy Parath 6= 5.981
7
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S.P.S Consulting Service Co.,Ltd.

Sample 1D: pfpd std
Operator (Inj): Suwarot
Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min); 7.993

Workstation:
Instrument (Inj}):

Local Disk

Varian Star #1

b

VARIAN

Run Mode:
Peak Measurement: Peak Area
External Std.

Analysis

Caleulation Type:

c:\star\data\tu\cal2024\cal pfpd 2024\cal pfpd001.1un

A =PFPD 10V RESULTS

m¥olis
250
200
150 g
100 2
2
50
13
22
| 2 3 4 5 ]
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 1/2
(min) (counts) (sec)
1 Dadecanethiol 33.9796 4.407 443921 PB ]
2 Methy Parathion 222717 5.986 229765 BB 5
Totals 56,2513 673686
ﬂ THAI UNIQUE CO.,LTD. Lafl

AARNUIN -2

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

Sumple [D; prd std
Operator (Inj): Suwarot
Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min); 7,993
Workstation: Local Disk

Instrument (Inj):

Varian Star #1

Y

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Calculation Type:

External Std.

cihstat\data\tuteal2024\eal pfpd 2024\cal pfpd002.run

A =PFPD 10V RESULTS

m¥olts -
250 ;
2
<5
&
200
150 H
:
100 z
=
50
0
1 2 4 ] i
Minutes
g £
:
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 12
(min) (counts) (sec)
1 Dodecanethiol 32,989 4407 44895 PB 25
2 Methy Parathion 20,2717 3.986 220865 BB 2.5
Totals 53.2613 G7RB46
10f1]

w1 16/108
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S.P.S Consulting Service Co.,Ltd.

Sample [D;

pfpd std

Operator (Inj): Suwarot
Injection Date: 05/08/2024

Calc Date:

05/08/2024

Run Time (min); 7.993
Workstation: Local Disk

Instrument (Inj):  vrypian Star #[

VARIAN

.\

Run Mode:

Peak Measurement: Peak Area

Caleulation Type:

Analysis

Ex

ternal Std.

ci\start\data\tu\cal2024\cal pipd 2024\cal pfpd003.run

A =PFPD |0V RESULTS

mVuolis
250
200
150 8
i
1001 ;
=
50
1]
0
1 2 3 4 5 6 ¥ |
Minutes
5 g
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 1/2
(min) (eounts} (sec)
1 Dodecanethiol 32.9896 4.407 428983 PB 25
2 Methy Parathion 212717 5.986 220045 BB 2:5
Totals 54.2613 658030
LOFf 1

THAI UNIQUE CO.,LTD.

AARNUIN -2

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

Sample [D:

pfpd std

Operator (Inj): Suwarot
Injection Date: 05/08/2024

Calc Date:

05/08/2024

Run Time (min); 7,993

Workstation: Local Disk
Instrument (Inj):  varian Star #1

)

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2024\cal pfpd 2024\cal pfpd004.run

A =PFPD 10V RESULTS

mVaolts =
250) E
=
206
150 5
£
f-
100 =
%
50
[t}
- o 2 3 4 5 6
= @ Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 1/2
(min) (eounts) {sec)
1 Dodecanethiol 32.9896 4.407 438981 PB 25
2 Methy Parathion 212717 5.986 229465 BB 25
Totals 54.2613 668446
1Of 1

w1 17/108
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S.P.S Consulting Service Co.,Ltd.

Sample 1D:

pfpd std

Operator (Inj): Suwarol
Injection Date:  05/08/2024

Cale Date:

05/08/2024

Run Time (min); 7.993
Workstation: Local Disk
Instrument (Inj): Varian Star #1

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Caleulation Type: External Std.

cistardata\tulcal2024\cal pfpd 2024\cal pfpd005.run

A =PFPD 10V RESULTS

mVaols =
50 g
k|
&
200
150 ]
i
on— =
2
50
o -
.22 —_
1 2 3 4 5 6
Minures
3 H
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 12
(min) (eounts) (see)
- 1 Dodecanethiol 32.9896 4.407 459283 PB 25
2 Methy Parathion 21.27117 3986 223065 BB 25
Totals 54.2613 682348
w THAI UNIQUE CO.,LTD. B!
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Measuretronix Limited

2425/2 Lat Phrao Road, Saphan Song

Wangthonglang, Bangkok 10310, Thailand

Phane : 0-2514-1000, 0-2514-1234

Fax : 0-2514-0001, 0-2514-0003 NSC-TISI-TIS 17025
Website : www.measuretronix.com CAERATION 0310

Certificate of Calibration

Certificate Number  : LF24-0278

Equipment : Thermometer
Manufacturer : Fluke

Model 5]

Serial Number : 5910857

Asset Number 15910857

Customer - Thai Unique Co., Ltd.

80-82 Prachathipatai Road,

Bangkhunphrom, Pranakom,

Bangkok 10200
Date of Calibrate : 26-Jun-2024
Date of Issue : 27-Jun-2024

This calibration certificate documents the traceability to national standards, which realize the units of measurement
accarding to the International System of Units (SI).

This calibration certificate applies only to the item identified and shall not be reproduced ather than in fidl, without
specific written approved by Measuretronix Cal-Lab. Calibration certificates without signature are not valid,

The measurements marked with an asterisk (*) in this certificate ave oulside owr range of accreditation. They have been
included for completeness.

The Calibration interval (Cal. Due) is the respansibility of the end user.

Calibrated by Approved by
‘ : + 4
/VGM&FM /V;w»q Pﬂ ) J L
Mrs, Nanthiya Ngampring Mrs, Arunee Bamrungtham
Metrology Technician Cal-Lab Manager
Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3
Farm 421 Rev.07 Date : 05-un-2024 Measuratronix Cal-Lab

|
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Measuretronix Limited

Calibration Report

UUC : Fluke 51 Thermometer Certificate No. : LF24-0278
Serial No. : 5910857 Report data type : As-Found
Asset No. : 5910857 Date of Calibrate : 26-Jun-2024
Procedure : CP-LF-04:Rov.02 Date of Receive : 17-Jun-2024

Note : Refer to Fluke 51,52 Operator's Manual Rev | 3/86, Oct 1985 i .
Environment condition
Customer : Thal Unique Ca,, Ltd, Temperatare : 23 °C + 3 °C

Address : B0-82 Prachathipata Road,
Bangkhunphrom, Pranakom,
Bangkok 10200

Humidity : 50 %RH + 20 %RH

Measuretronix Cal-Lab certifies that the above listed instrument meets or exceeds all specifications as
stated in the referenced procedure (unless otherwise noted). The measurements are traceable to national or
international measurement standards or accept fundamental or natural physical constants or have been
derived by approved ratio techniques as state in the Standard Used below. The policies and procedures used
comply with ISO/IEC 17025:2017.

This report applies only to the item identified and shall not be reproduced other than in full, without
specific written approved by Measuretronix Cal-Lab.

The uncertainties shown are the expanded uncertainties, which calculated from the standard uncertainties
multiplied by a coverage factor of k = 2, providing a measurement confidence level of approximately 95%.

No statement of compliance with specifications is made or implied on this certificate.

Remark : The units of uncertainty values in this report are referred to the below details :
"Volt " or " V"' for valtage, "Ampere " or "A " for curvent, " Ohm " or * 01 " for resistance, " Farad " or
"F"for capacitance, " Hertz " or " Hz " for frequency, "deg € " or "°C " for degree Celvius, "deg F " or "*F"
for degree Fahrenheit, etc.

| Standard Used

Serial/Asset Description Traceable Cert.No. Cal.Date Due Date

6400011 Fluke 5500A Calibrator NIMT EE-0017-24 7-Mar-2024  6-Mar-2025
Certificate No, ;: LF24-0278 Model ; 51 Serial No. : 5910857 Page 2 of 3

AARNUIN -2

"

Test Data

TEST RANGE Nominal uuc Tol. Test Brror Oncertainty
Value (47=) Result (+/-)
THERMOCOUPLE MEASUREMENT CALIBRATION
TYPE K THERMOCOUPLE
1 -195.0 °C* 0.9 °c -165.4 °¢ -0.4 °c 0.27 °c
| ] -100.0 °C 0.8 °C =1008.5 °¢C 0.5 2 ¢ 55 5 7 o
' 3 -50.0 °C 0.8 °C -50,2 °C 0.2 °C 0.21 °¢C
4 0.0 °c B.¥ fE 0.0 °C 6.0 °C 0.21 °c
5 100.0 °C 0.8 °c ig0s1e 08 F e 0.21°¢
6 300.0 °C 1.0 °C 300.2 °¢ g,z 0.2t ¢
7 500.0 °C 1.29€ 500.1 °C 0.1 ¢%¢ 0.21 °c
8 1365.0 °cC 2:19€ 1365.2 °C 0.2 °C 0.32°C
TYPE J THERMOCOUPLE
| 9 -195.0 °c* 10 '%C ~-194.4 °C 0.6 °C Q220
10 -100.0 °C Q;50¢ =98.3°C 1 o i 0:18%€
11 =50.0 °c 0.9 °C -49.4 °C 0.6 °¢C 0.18°C
12 0.0 °¢ 0.8 °C (r 1R L 0.18 °C
12 100.0 °C 0.9 °c 100.4 °c 0.4 °C 0.18 °C
14 300.0 °C 1:diee 300.8 °C 0.8 °C 0.18 °C
15 755.0 ®°¢ L6756 755.3 °C 0.3 °c 0.18 °c
End of Calibration Report
Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 3 of 3
11 19/108
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68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mall : wh.calibrations @gmail.com www.wk-etc.com

Certificate of Calibration

Certificate No.: WEK2312-031-1 Page 10f2
Customer : THAI UNIQUE CO,, LTD.

80-82 PRACHATHIPATAIRD., BANGEKHUNPHROM,

PRANAKORN, BANGKOEK 10200
Instrument : AMD Flow Meter Ambient Temperature  : (23 £ 2) °C
Manufacturer  : Agilent Technologics Humidity : (50 +15) %RH
Model t G6691A Received Date t 8-Dec-23
Serial No. : MY18470347 Calibrated Date : T-Dec-23
Identity No. : SV-DF-001 Issued Date * 12-Dec-23
Range * 0 ml/min to 760 ml/min Calibrated Loeation I InLab
Resolution : See to data
Calibration Method + OP-WE-M10
Reference standard instruments :

Instrument Serial No, Certificate No. Due Date Traceability to
Flow Calibrator 140216-134  1202304114-001  18-Apr-25 MIT

Primary Flow Calibrator 1107-8 WEK2305-049-5 22-May-24 WK Electric Co.,Ltd.

MIT : Miracle International Technology Co., Ltd.
This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to the International System of Unit (SI)

The reported uncertainty of measurement was hased on a standard uncertainty multiplied by a
coverange factor k=2 , providing a level of confidence approximately 95%

A @

—_—
~
Ms. Budsagorn Patcha

Authorized Signatory

Calibrated by : Mr.Taywanat Hansuwankul Approved by :

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in
writing from the laboratory,

F5100 REV.00 27 Oct 16

AARNUIN -2

WK WK Electric Co.lid.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawal, Amphur Lamlukka, Pathumthanl 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2094 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Calibration Results

Certificate No. : WK2312-031-1 Page 20f 2
Calibration Result of the Accuracy
Function : Flow Measurement
Range ! 0 mlfmin to 760 ml/min
Resolution : 0.01/0.1/1 mlmin
Unit ! ml/min
UUC Setting STD U inity Tolerance Limit
Readi Error (<Y Values
Scale ml/min ading (ml/min)
0 0.00 0.00 0.00 33 -0.20 ~ 0.20

60 50.7 61.156 <0.45 3.3 4880 ~ 51.20

300 300 300.4 0.4 3.3 2938 ~ 306.2

450 450 450.7 0.7 3.3 4408 ~ 459.2

560 650 b49.5 0.6 3.3 533.6 ~ DBB.5

660 650 649.3 0.7 3.3 630.6 ~ ©669.5

700 700 699.2 0.8 3.3 679.0 ~ T21.0
(X) Without Adjustment ( ) After Adjustment

This certificate may not be reproduced except in full unless per ion for the reproduction has been obtained
in writing from the laboratory.
**#+ End of Certificate****
REV.00 27 Oct 16

L F5100
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Cortificate

It is hereby certified that

Suwarot Trikainut

Has successfully completed the Application Training for
Basic Gas Chromatography and Sampler
Training Contents were:

Hardware Operation, Software Operation, Data analysis and

Troubleshooting : Model
CP-3800, 3900, 450-GC, 430-GC, 456-GC, 436-GC

At Thai Unique Co., Ltd, Bangkok, Thailand
On 15" March, 2019

S. Pohtongkam

Service Manager

AARNUIN -2
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

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

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 10 October, 2024 Certification No. 341/24 The Result of Calibration
Page : 1 of 6 Certification No. 341/24
10 October, 2024 Page : 2 of 6
Object : Vantage Pro2 Weather Station Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
Manufacturer : Davis Instruments m/see inches 110 | inches 20 | TS misec m/sec
1.00 E = - 0.9 0.10
Mode No. : 6152C 1D No. : B-28 3.02 - - - 27 0.32
5.00 - - = 4.9 0.10
Mfg Code E Display BE190711080 Transmitter BE190711080 7.00 - - - 6.7 0.30
9.02 & = = 89 0.12
Customer : S.P.5, CONSULTING SERVICE CO. LTD. 11.01 - - - 10.7 031
7 Sol Paholyothin 24 Road, Jompal, 13.01 - - = 129 0.11
Chatuchak, Bangkok 10900, 15.01 - - ] 14.7 0.31
Calibration Condition : Temperature 251 °¢  Barometric Prassure 10114 hPa 17.02 - - - 16.9 0.12
20.02 = - = 19.7 032
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer  Theodor Friedrichs FCO14 Serial No. 9310118 : HOOK GAGE NO 1425 Wind Aloft Plotting Board.
N.I.5.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ultrasonic Anemometer Model DA-B50-3TV {sensor TR-80AH} WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730028 (sensor 120629586) 0 0
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0- 20 msec a0 90
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8380/34 Wet No. 8389/94 180

: Thermoschneider No.9188 : testo, testo 645 Se 3 8057 270
) RIS,
STANDARD BAROMETER : Digital Baroyete’r'\fa«lsala Type PTB220 '}g, \x?& }\}a i
i : Signefl: A mé \ Calibrated by :
Calibrated by N}.&}‘WL o ;DOM’ . r‘ [)Q_‘S
Mr. Watcharapol Subwat Mr. Pi Tomsut

Mr. Watcharapol Subwat
Mechanical Engineer &u

N

2
’F
-
=
]
'? Mechanical Engineer

MANWIN 9-2 Ut 22/108




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 341/24

10 October, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

759.66 760.5 -0.84
759.36 760.3 -0.94
769,14 TE0.0 -0:86
759.02 T758.8 -0.78
758.93 769.8 -0.87
758.86 7597 -0.84
758,77 758.6 -0.83
758.70 758.5 -0.80
758.55 752.3 -0.75
758.47 759.3 -0.83
758.35 758.2 -0.85
758.27 759.0 -0.73
758.18 758.9 0.72
758.05 758.0 -0.85
758.20 750.1 -0.80
758.30 758.2 -0.80
758.70 769.5 -0.80
758.94 T59.9 -0.96
759.48 TE0.3 -0.82
759.77 760.5 -0.73

Average

Calibrated by : \\rem?{\

Mr, Watcharapol Subwat

Mechanical Engineer

AARNUIN -2
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukh vit, B

gkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 341/24

10 Oetober, 2024 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
< e e
455 457 -0.2
304 0.5 -0
154 154 0.0

Calibrated by : ] ? QQ\_?,I!K

Mr. Watcharapol Subwat
Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 341/24

Date of Issue 10 October, 2024 Certification No. 341/24

Page: 6of6
10 October, 2024 Page : 5 of 6
luFuses
Standard Relative Humidity Sensar Reading
Hurmnidity Reading Correction
% R.H. % RH. % R.H. ¥ 4 F
W5 o 00 wifsfentiutivesusead ineeiary 86 Davis Instruments 1111 TIPPING
654 66 080 BUCKET Product No. 6152 Mfg. Code. BE190711080 ¥ arouifiouduuiaaruin
956 g8 -2.40
: 1177919 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082
uazenmsarih 11914 fmgndesnuswaz@eaveansesile (0.01 in/TIP)
Calibrated by :

NeTtraeps

Mr. Watcharapol Subwat

a w  da
nedyswa ninddand)

Mechanical Engineer

eI

MANWIN 9-2 Ut 24/108




THAI METFOROLOGICAL DFPARTMENT
vit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

4353 Sukl

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 22 January, 2024 Certification No. 030/24
Page : 1 of 6

Object Vantage Pro2 Weather Station

Manufacturer : Davis Instruments

Mode No. 6162C ID No. B-14

Mfg Code Display BB180314073 Transmitter AX161107049

Customer S.P.S. CONSULTING SERVICE CO..LTD.

7 Sol Paholyathin 24 Road, Jompol,
Chatuchak, Bangkok 10800.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 10134 hPa

NATIONAL STANDARD WIND TUNNEL  Wind Aloft Plotting Board

: Micromanometer Theeder Friedrichs FCOM4 Serial No. 9310119 HOOK GAGE NO 1425

N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-B50-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION + Standard Velocity at 0 - 20 misec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8380/84 Wet No. 8389/94

: Thermoschnelder No.9188 . testo. testo B45 Serial No. 02848057

STANDARD BAROMETER : Digital Barpmeter Vaigala Type PTB220 N

Calibrated by : Hﬂh“ﬂ]‘k

Mr. Watcharapol Subwat

: (206752 5>
:ﬁ:d 4 : )
' Pi %:n

Mechanical Engineer

AARNUIN -2

Calibrated by ; Nﬁ'b"fh.f’k
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THAI METEOROLOGICAL DFEPARTMENT

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

The Result of Calibration

Certification No, 030/24

22 January, 2024 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec imches 20 | inches W20 | T/SEC misec m/sec
1.00 2 = = 0.9 0.10
3.02 - = % 31 -0.08
3.00 = = " 49 0.10
7.00 . = = 7.1 -0.10
9.02 ™ - n 89 0.12
11.01 - - = 11.1 -0.09
13.01 = — = 13.0 0.01
15.01 - # + 15.1 -0.09
17.02 - * x 17.0 0.02
20.02 - ] - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 D
a0 90
180 180
270

Mr. Watcharapol Subwat

Mechanical Engineer




THAI] METFOROLOGICAL DFEPARTMENT

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

THAI METEORCOLOGICAL DEPARTMENT

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

The Result of Calibration

The Result of Calibration

Certification No, 030/24

i Fag 10 of6 Cetification No. 030/24
Standard Barometer Tested Barometer Correction 22 January, 2024 Page : 4 of 6
Pressure Pressure
757,18 T67.3 -0.12 Standard Temperature Sensor Reading
757.30 757.5 -D.20 Temp. Reading Correction
757.48 757.6 -0.14 c c i o]
T757.72 7579 0.18 451 452 0.1
758.30 T58.4 010 305 0.5 oa
758.57 758.7 0,13 s 152 0.0
ve0.22 760.3 -0.08
760.33 760.4 -0.07
7a7.91 7581 018
758.13 758.3 017
758.33 758.5 017
758,76 758.9 -0.14
758.81 759.0 -0.19
758.94 752.1 -0.16
Calibrated by :
758,87 759.0 013 Np“pmm‘o\.
759.83 769.9 -0.07
Mr. Watcharapol Subwat
e s i Mechanical Engineer
760,35 7605 -0.15
758.86 759.0 -0.14
759.08 769.2 -0.12
Average 7
Calibrated by : H‘*‘*‘q“f*’k. /};‘?;"‘
Mr, Watcharapol Subwat Cal {Li'r‘ ‘{‘? TegbSed

VN o
Mechanical Engineer Met rﬁu calTnstru %ﬁfﬁ Burei
! 7 -
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THAI METEOROLOGICAL DEPARTMENT

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

Certification No. 030/24

The Result of Calibration
Date of Issue 22 January, 2024
Certification No. 030/24 Page: 6of6
22 January, 2024 Page : 5 of 6
TuSuses
Standard Relative Humidity Sensor Reading
Humidity Reading Corraction
% R.H. % R.H. % R.H. ¥ I
o " - ] w1 .

P 7 = wisdenivtiveiusesi1 inTesiasu e Davis Instruments LY TIPPING

628 59 3.80 BUCKET Product No. 6152 Mfg. Code. AX 161107049 Yiimisasuifisuduudin sy

926 89 360 1117179 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082

L " A
uazmnnsath 1118 TegndesmunoaziBeavounieaile (0.01 in/TIP)

Calibrated by :
hilreop-

Mr. Watcharapol Subwat

(weTysna niwdiand)

Mechanical Engineer
AnsFIuIyms

MANWIN 9-2 Ut 27/108
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Instrument Calibrated :

Standards used : 1. Digita

A

. Digita

i

6. Audio
7
Calibration Procedure: CP-1

This instrument has
Laboratory (EEL), which are 1
Metrology (Thailand).

I'he information on
measured values only.

Date of Receipt

Date of Calibration + 21 Feh. 2025 1

Request No. 21-68/0220 MTC No. EEL. BP.  44/0268

CALIBRATION CERTIFICATE

Submitted by : 8.P.S.Consulting Service Co..Ltd.

Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,

Calibrated at : Eleetrical and Electronic Standards Laboratory. Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Ambient Environment

Deseription : Sound Calibrator Temperature {23+ 3)°C
Manufacturer :ACO Relative Humidity  : (50 + 15) %

Model #2127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

1 Function Synthesizer NF Eleetronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

| Multimeter Agilent 34401A S/N MY 44005560,

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

Analyzer Panasonic VP-7722A S/N 041477D122.

. Condenser Microphone B&K 4180 S/N 2889871.

02-04 based on |EC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard mierophone using an insert voltage technique.

been calibrated against standards maintained at Electrical and Electronic Standards

raceable 1o the International System of Units through the National Institute of

actual reading is attached herewith and the uncertainty limits quoted refer to the

: 19 Feb. 2025

=t

The results retate only to the items tested/callbrated or value assigned

Advertising the Report/Certificate and publicity of the results except in full are prohibited uniess wiitten permission s obtained from the govemaor of TISTR

Head Office

FM.BLMTC.002 Rev.5
Office/Laboratory Office

35 Mu 3 Tamban Khlone Ha, Amphoe Khlong Luang, 668 Mu 2 Tambaon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatochak;

Chang Pathumthani 12120, Thalland

lal (68) 0 2577 9036

Wi 287108

Changwat: 5
Tel, (6610

nutprakan 10280, Thailand Bangkok 10900, Thailand

3 1672-80 ext. 115, 116 Tel ) 2579 1121-30 ext. 5219, 5225, 5217
) 0B 3219 9040 (66) 08 1889 6A2T

E-mail : mtc@tistr.orth Website : www tistr.onth
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Request No.

Date of Calibration

Date of Issue

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-68/0220

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test =94 dB re 201Pa at 1000 Hz
Acoustic Qutput in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

MTC No. EEL. BP.  44/0268

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.81 -0.19 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uneertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 0.95 +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 :

(Mr.Weerachai

Deechaiyae)

: 21 Feb, 2025

: 24 Feb, 2025
End of Certificate

Approved by :

o
Electrical and'aQEIBards Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011268021900739001
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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 fram the govemor of TISTR.

FM.BLMTC.002 Rev.5
Office

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlone Luang,

Changwat Pathumthani 12120, Thalland
Tel (66) 0 2577 9036
Fax, (66) 0 2577 9009

Office/Laboratory

668 Mu Z Tambon Bangpoomai, Amphos Muang Samutprakan,

Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
\66) 08 3219 9440

E-mail : mtc@tistrorth Website : www tistr.orth

196 Phahonyothin Rodd, Ladyao, Chatuchak,
Bangkok 10900, Thailand
Tel. (66) 0 2579 1121-30 axt. 5219, 5225, 5217

(66) 08 1889 6827 AARLIN 92
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Nokse B_235/25

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO l Number | AC 03/56 |
Model [ 2127 | Serial No. [ 130008 |
Calibration Range | 94 dB, 1000 Hx | Last Calibration I_ 21 February 2025 |
Due Date | 21 Februury 2026 |
Calibration Data
Sound Level Meter Data Calibration Data
Avctual Reading [dB]
SLM No, Brand Maodel Sertil Na. Diite
Befure Adjustment After Adjustment
ACO-BO4 ACO 5238 00222298 08 Tune 2025 838 03,8
ACO-BO7 ACO 8248 00142004 08 June 2025 3.0 93.9
ACO-B43 ACO 8236 00192034 08 June 2025 28,7 33.9
Acoustic Certified Value : Thaland Institute of Scientific and Technological Research (TISTR) 83.81 + 0.10 dD

Adu)  Davaiem

Calibrated by © Approved by ¢

(Mr. Adul Dungklom )

\] O Pl Doy
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+S8.P.S. CONSULTING SERVICE CO., LTD.
7 manmwalnfu 24 ouwwwalnfu uwassnumwe maagdng njama 10800

& ¥ ol Phahalyothin 24, Phannlysinin Rd., Jompol, Ghaluchak, Bangaok 10800
ol ¢ [662) 939-4370-72, Fax : {667) 5139221, E-mal : sals@sps0on.com. i spacon, com

Console Calibration Report

Calibration Method

[

Critical Orifices

Calibration Data

Adu Danqkllnn

(Mr. Adul Dangklom}

Console Data Callbration Data
No. Serial No. Date ¥ DH,, (mmH,0)
BO1 1563 02/06/2025 0.997 a5.56
802 8002514 04/06/2025 0.998 49,74
BO3 1503016 02/06/2025 1.007 49.69
BO4 0000&65T 0a/06/2025 0.992 50.11
BOS 00007428 02/06/2025 1.006 49.65
RO1 1561 04/06/2025 1.003 49,70
ROZ2 B002513 03/06/2025 0.958 45982
RO3 1570 03/06/2025 1.005 45,38
RO4 B002519 02/06/2025 1.004 4976
RO5 1503015 04/06/2025 0.997 50.049
Remark : Accept Value of y(test) is 097 <y <1.03
Accept Value of DH_ (test) is 46,7 + 6.4 (mmH,0)
A
£
Calibrated by : Approved by :

u (Mr. Peera  Detudom)
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£ S.P.8. CONSULTING SERVICE CO., LTD.

N34y 10800

ot ol T e
Pitot Tube Calibration Report
| Calibration Method I L Standard Pitot Tube |
Calibration Data
Pitot Tube Data Callbration Data
- Toosar B Coefficience of Standard - Ave. of Cp (test)
Pitot Side A Side B
803 s 0.99 01/05/2025 088 0.83
804 s 099 01/05/2025 084 0.8
805 s 0.99 01/05/2025 0485 0.8
BOT s 0.99 01/05/2025 0.:84 083
808 s 059 01/05/2025 0.85 0.84
B0Y s 099 02/05/2025 0.83 0.80
B11 5 0.99 01/05/2025 0,84 0.85
Bl6 s 0.99 01/05/2025 0.80 0.84
B18 s 0.99 01/05/2025 0.84 0.83
B19 5 0.99 01/05/2025 0.85 0.84
821 5 0.99 02/05/2025 0.84 0.84
B24 - 0.99 05/05/2025 0.85 0.84
27 s 0.99 05/05/2025 085 0.84
B30 5 0.99 05/05/2025 0.84 0.85
B31 5 0.99 05/05/2025 0.84 080
833 s 099 01/05/2025 0:84 0.85
835 3 0.99 01/05/2025 0.84 0.84
Remark : Accept value of Cp (test) is 0.84 + 0,01
o LA
Calibrated by : M. Dmmu“ Approved by :
(Mr. Adul Dangklom) | 0. Peera Detudom)
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$SPS, GONSULTING SERVICE cO., LTD.

Nt 10800
7 Sel Plunclyunln 24, Praaniyathin Ra.. .Inmul Cnuurlu Banghkok 10800

“ Tl (662} FIP-AT0-72 P ; (662) 5134221, Fomad 1 sale@apacon com. wissoon com
Personal Pump Calibration Report
Callbration Method : Dry Cal Primary Flowmneter —l |_ Madel | Defander 510-H 5/ : 136164
Ervironmental Conditions
Temperature - + % =
Prassure . 1010 =15  mmbar
Parsonal Pump Data Callbration Data
Flow Rate [ml/min)
No. | Brand | Model | SerialNe.|  Date Setiing Actual (Q 3t R
1 2 3 1 2 3 ¥ L3
B SKC 224-P0HRY 262101 01/94/2025 1000 | 1sae | 2000 i 1en | 2002 1.000x~ 359 1,000
En2 238.PCIRG E26166 [ hrer ] 1,000 1,500 00 95 1508 2003 1008 - 12,505 1000
By | osec 220-PONRa 612668 UROAIES 1000 150 | 2000 1,003 1502 | 2006 1008 - 7,796 1000
80 | s 220-PCRRe 02804 DAY 1000 1500 | 200 LE01 L9 | oz 100 - 7.080 0998
B | sec 200-PCRRA 612693 40472025 1,000 NIRRT lesa | aear 1003x - 2455 1000
Bt SKC 220-PCRL 262188 OVT4/25 1,000 nico | ozooo | woos 1512 | 2008 1.000x + 0696 1000
87 SKC 20K 626262 VIS Lo | tse | ozeoo | itz | 1see 1956 0990 + 10330 0599
BB | Ske Z24-PORI 626109 0242025 1,000 L0 | 2000 994 1511 2007 LI - 19,048 1000
= | sk 228PO0A 626479 DRA/A0ES 1000 | 100 | 2000 959 1510 | 2008 1003 - A.47F LO0A
s | s LPOma 51950 OIS 1,000 150 | 2000 | ooz 1408 | 2008 1004x ~ £59 1.000
apy ST 220-PCHRR SEA31S /0872025 1000 150 | 2oo Lo13 1505 | 2010 1002% + 2,471 1000
g1z | s 220-PCHRA 032556 040473025 1,000 1500 | Zoo 1,008 1508 | zoa 1008x - 9391 1000
813 SKE 224-FCNRR 42073 GRS 1000 1500 | oo 1,001 1e9t | 2oz 1009 - 5443 1000
814 SKC Z24-PONRL 426313 Az 1,000 1500 | 2000 1,008 1515 1597 1002n - 1275 0955
B1S SKC b adeata (AAM2S Lo | tso | 200 295 1857 1,995 1,000% - 2511 1000
Bg SKC fritas Sl spary DEIA2025 1,800 1,500 2000 1012 1,504 2007 0.997s + BA6D LOX
ur | s 224 PO 626860 BIARS e | 1m0 | 2o 797 1506 | 1999 1.001% - 1.435 100
wiE | sk 226-POHRM 51988 0202025 e | Ls0 | ozomo | a7 1893 | 2005 0,998 + 4.350 1000
gie | s 220-POYRA 891559 oM0A0S 1000 150 | 2000 1,008 158 | 20 10003 - 2,003 1000
a0 | s 220-FCXRS 491587 030872025 1,000 150 | zpmg i 1.500 1998 0995 + 0556 1000
"1 SKE 2E0-PONRS 91531 UIOY25 1,000 1500 | 2000 1,008 1,499 1597 14003 - T.572 ne9s
B2 KO Froiie i) &01454 VD05 1,000 1,500 2,000 1,008 1,508 ZI06 1005 - 2,941 L.oo0
B2 SkC 2250084 T9EI93 DALY XS 1,000 1500 | 7,000 ) 1,459 1,590 1.002x - 8953 000
B | s ToSPORR 626363 AT 025 1,000 1560 | 2000 vz | 01 1,596 0995 - 1539 1000
825 | ZE0-POXRA ToBaEy DR/D4/2025 1,000 Lse | zaeo | otowe | s | zoo; 0550 » 16203 0959
we | W 224 POHRA TREITS LS w00 | 1500 | ze000 955 1802 | e 0598 0594 1000
a7 | s 226-POXRA 91673 U305 1000 1500 | 2000 994 1808 | zoo2 1,000 - 6856 1800
ge | s 220-POXRS 51570 UMDAES 1.000 150 | 200 1004 1488 | 19se 0,993 + EDS8 1000
w9 | seC ZA9-PCNRA 26472 L08/2025 1000 1500 | Zooo 1001 1501 1956 Q.99 + 5367 1000
8% Sk Z2PCXRA 491289 QLDA025 1,000 1500 | 2000 w6 L7 | 2008 1.006% - 12,488 100
B3l SHE TR £91508 s L0080 1500 | zooa 1,010 108 | 2008 1008 - 1858 0599
g2 | s 224900 o91sst 024 1,600 130 | 2000 i 1,897 1997 0,998 - 0.788 1003
B3| seC 228P004 091754 C0e/ 28 1,000 150 | 2000 953 1508 | 2008 1.007% - 13881 Do
o 226-PCHRA elasa2 CBAIN/AES 1000 | 130 | zpoo | pee 145 1,595 0593 » BATH 1,000
L ZIFCARA [ O30/ N2S 1000 | 1s00 | 2000 995 1481 2,001 1.000% - 2275 1600
B | s 220-PORa 28164 A0S 1000 | 150 | 2000 | 1004 | taes | 17 595K » 5109 1000
37 ST 220-PONRA 634254 QL0025 1,000 150 | 2000 96 1503 | 1888 0596 + 5729 1000
538 NC T20FCRRE 420147 03087025 1.000 150 | 200 50 1509 | zoos L.00BY - 15,748 059
ey | sk ] 032837 QL4025 1,000 1500 | 200 1006 1505 | 2010 1.011x - 15,068 0989
Ba SKC 2i4-PUXRL TRE3G 03D/ 2025 1,000 L 20 57 1510 2008 L - 1538 [
F s, PR e O B |
Calibruted by : by ;
AL Ougll - !
i Adul. Dangklam) ‘ {Mr. Peera Datudam)
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r Personal Pump Callbration Repart I
I— Calibration Methiod : Dry Cal Primary Fiewmeter | [ todel  Datender s1o | SN 136164 J
Environmental Conditions
Temperature 25 +3 T
Pressure 1mo ® 15 mmbar
Personal Pump Data Callbration Data
Flow Rate (mi/mi
Mo, | Brand | Model | SerslNa. Date Setting I::mai Ta ) Yallg From Calfheation Cime
1 2 3 1 2 3 ¥ R
Bi1 KT EMPOARR 612667 QL2025 1000 wso | zooo | iges | nsee | aoes 10054 - B33 1000
B42 SKC 2I-PCARS 626001 OO0 1,000 1500 | 2000 | tpos | nson 2,008 1.009% - 11856 1000
B3 | s 226-POHRA 034636 [T 1000 130 | zooe | 1012 1T | 19 090 + 15138 1000
e | s Zre-poxAl 529341 BL0AS 1000 1500 | 2000 | o1 1511 2008 1,00 - 0,660 0995
s | S ZOFONRE sa9see D404/2025 wo00 | 1500 | 2000 933 1512 | 2003 1.009x- 10474 1,000
SKC EPCNRE S567a3 DARE0ES 1o00 | 1500 | ‘zoco woos | nsem | 2008 200 - 0400 nse
a7 SKC 220-PCERS 564747 DAA42025 1,000 1500 | 2000 555 Lsw0 | zow 1010 - 14495 1000
Ban | SKC 224-FOIRS 564753 01042025 1,000 tsod | zp00 | 100 L5 | 2006 0999+ 262 1000
L Z24-PONRA 564780 DA 1,000 1500 | 2000 1003 1500 | 2000 1003 + 2183 1400
B | s 23%POIAE 00400 04042025 1,000 1506 | zooo | 1po2 | ves3 1905 958 + $841 1000
881 TRAPCARE 500363 402025 1,000 1500 | 2000 98 1511 | 2et 1013 < 19,655 0559
| A THPCHRE 093186 0245 1,000 1500 | 2000 957 1505 | 2008 11008 - 12651 1000
[ 11} SHC Z20-PCXRE TITET OXLHES 4,000 1,500 2000 1008 503 007 LO0Tx - 7962 10X
550 SKC Z-FONRS 50621 A0S 1000 10 | 200 L0035 104 | 2008 L0tox - 15060 0998
B33 SHT A2a-PCXAI 0TI QIMAINS 1008 1500 2000 1001 1435 1901 0.954 + 5073 Lo
Bae K 224-FCKAZ 511450 e 100 1,500 2000 105 1,884 1,996 Ol - 10385 1000
g7 | sk 24RO 510798 CDL0ES 1000 | 1506 | 2000 97 15 | oz 10104 - 71520 0399
R T20PCHRS 5a9EsE DA 1000, | 1500 | 2000 toos | 1 | 2002 1001x - 2098 1000
59 SKC ZH-PORRS 05867 O3T4/ES 1,000 1 2000 995 1502 | 2003 1012% - 21,564 1000
B SHE 200-PORAY 512555 ONDR/25 1o | tsm | 2000 578 1507 | 2004 1,080% - 18510 0.95%
861 4 22-POXR 503915 UNDA2025 1000 150 | 200 El 1499 | 200 1.002x- 3,374 1000
wz | s 2P0 305675 1/08/2025 1,000 1500 | 2000 | ooE | 1503 | 2005 1.008x - 11.138 1000
g | ose 2249083 511832 DS 1000 L300 | 2000 956 1502 | 1,99 0796 + 3970 1006
Bea | SRS ZPCXRD 508302 [ 1000 i 2000 1,005 1509 | 2008 1009x - 10,902 1800
8ss | SKC Z29PCRAS 508310 092025 1000 1500 | 2000 | 1004 1503 | zoor 1.010x - 18.068 1000
BE6 e 2P0-PONRI soaue1 04/0872025 1000 | 10 | 2000 1oy | wsee | 2o 1L.00Bx - 12.349 100
a87 o 124-PORS 506295 A/08025 1,000 150 | 2000 1002 | tase | zood 0590 + 8290 1000
sea | wT 228.POGT L05E7E /00028 1,000 Lo | 2000 995 1508 | ts9m 10004 + 0436 1400
B | ST PO WETS QA4S 1,000 150 | 2000 1,008 vase | 200z 0.39¢x + 5.501 1000
L) SHE 2O 510423 BTN 1,000 150 | 2000 55 w1 | 2005 1005~ 8735 1000
BTL s 2PONR3 508367 QOIS 1000 1300 | 200 10138 1505 | ‘agee 1,000 + 3298 0999
a1z [ 230-PCAAY 05977 LS 1000 1500 2000 1 1o | 2003 1.0 - 11350 1000
ans | = 20RO 512606 DhO02S 1000 | 1500 2,000 1010 Lsor | 204 0998 + 5129 14000
BTa SKC fralas cxl 505993 [Rftra] 1,ne0 1500 2,000 e La9 200 1006 - 11.942 LEoo
ms | Sk Z20-PCRR3 980 OLA4/20ZS 1o | 1E00 | @000 (23 1511 2000 Lp1x- 18984 0599
B16 SKC E29P0F0 509811 QL4025 1020 150 | 20m 598 1500 | 2010 1.012x - 20595 0999
a1t ST 220-PCNAY 508301 Q3/Da/ID2S 1,000 1500 | 2000 1007 1509 | ‘2008 10015 + 3780 1.000
o | sc 2IPOR) S10677 U4/09/025 1,000 150 | 2000 B 1,508 | Zpo1 1003 - 3278 1060
g9 = 22-POERS 510820 /0472025 1000 1,500 2,000 1,000 1501 1530 055 - 1019 1000
Callbrated by Agproved by
[N} Dnnaunn \(szgz%ww
[Mar. Adul D ml Mr, Pesra Detugam]
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

| Calibration Mathod  Dry Cal Primary Flowsmatar | I Modsl : Defander 510-H I SN 136168
Calibration Data
Aotameter Data Calibration Data
Flow Rate (ml/min)
No: Brand Medel Date Flow Rate (Reading) Actual (0 st Value From Caeraton Cunve
1 2 3 1 2 3 ¥ i
H-B01 Dveyer VEB-A5 o/ea/nEs 50 1,000 20000 4991 w15 19962 05920+ 10557 1000
H-BOE Diynr V65 Q3D4/2025 500 1,000 2000 5015 989 | 20008 10025 - 0.968 1000
B0 Drwyrr VFB-65 0082025 500 1,000 2000 agas i 15965 09Tx- OéT 1000
H-BD% Dyt VFB-65 0Ltees 00 1,000 2000 580 w45 | 20078 L0k - B34Z 0999
H-05 Divyer VFS-65 02/04/2025 500 1,000 2000 512 hE 19937 0998 + £199 1000
HBE | Dwyer VP65 MD8/2025 00 1,000 2000 597 a3 | 1o 0595 + 1374 0555
Ha07 Droyue VFE-65 030225 00 1,000 2,00 5001 w91 | zoosa 0998 - 1018 1000
HE08 | Dwyer WFE-65 01042025 0 1,600 2000 4595 97,0 19983 0993 + 6689 1000
HE0P | Dwyer VFE-65 DU/04/7075 500 1,600 2000 Bz WL | 20056 0995 + 0065 ErE
H810 Dwyer VFE-65 0A/04/2025 500 1,000 2000 i 9980 0052 0998 + 1713 1600
N
Callbrated by : Dm'l‘g,‘ Approved by
(hrAdil Dangklom) (Wr. PesraDietudom)




QUALITY CALIBRATION CO.,LTD. S, QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 — 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fux (662) 809-4584 s Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584
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CERTIFICATE No : 25M2254 PAGE : | OF 2 R A TR e 2502258 FAGE=2082
REFERENCE No: 76365-1 - 3
5 X 3 Calibration Report
Certificate of Calibration P
EQUIPMENT : DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER : METTLER TOLEDO SIN : 1126422905
EQUIPMENT 1 DIGITAL BALANCE 1D No 3 BADS/50 RECEIVED DATE £ 07-Mar-25
AIR PRESSURE : 1009mbar £ Imbar CALIBRATION DATE  : 07-Mar-25
MAN URE y STTI AMBIENT TEMPERATURE  : 24°C£1°C RELATIVE HUMIDITY : 54 %RH £ 10 % RH
UESCT R = ME ER TOLEDO CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 62019 BY USING KNOWN WEIGHT
MODEL % XS105DU 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
SERIAL No : 1126422005 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,

ID No : BAO0S/50 2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 K-1-151 C02250116 28-Jan-27
CONDITION AS RECEIVED  : USED ITEM 2) STANDARD WEIGHT E2 Q| 5843 C02250117 29-Jan-27
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO,, LTD. 4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.. 5, THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:=
JOMPOL, CHATUCHAK. BANGKOK 10900 - NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION - WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 120 g WAS 0.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£g)
0.00 ~0.00000 ~ 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
CALIBRATED BY : ATSAWINY, 0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
CALIBRATION DATE s 07-Mar-25 0.50 0.50002 -(.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0,000067
5.00 5.00002 -0,00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
APPROVED BY : POINT READING (g)
1 50.0000
NGSHK J. 3N 4 2 50.0000
i 3 50,0000
ISSUED DATE $ 13-Mar-25 2 l 4 50,0000
5 50,0000
RECEIVED DATE - 07-Mar-25 OFF-CENTER LOADING 0.0000

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

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD,
=
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Spectrum BX Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd.
. 7 Soi Phaholyothin 24 ,Phaholyothin Rd.,Jompol,
Address: Chatuchak Bangkok 10900
User Name: K-Waraphon WO Number : WO-02860803
Phoowat
Telephone No.: 083-033-6758 Certificate Number: IR1164-2024
Cust;me.r Sul?port Tanongsak PM Number : lofl
ngineer:
Date PM Performed: 14-Aug-2024 Next PM Due Date: 14-Aug-2025

(DD-MMM-YYYY)

(DD-MMM-YYYY)

Scope

The purpose of this PM is to ensure the continued functionality of the Spectrum FTIR Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The document can be used for spectrum One, Spectrum One, NTS, Spectrum 100, Spectrum 100N, Spectrum
Optica, Spectrum 4000F and the Frontier Series of FTIR Spectrophotometers.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis
should be signed by an authorized PerkinElmer and customer representative and left with the customer. Update the
PM sticker and instrument logbook as required.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis
or calibration, including a current back-up of system software and/or data files. The completed document should be
signed by an authorized PerkinElmer and customer representative and left with the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc

AARNUIN -2
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Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this
document.

Component List

Component / Specific Serial # Software Version Configuration Notes
Model
Spectrum BX 70366 5.3.1 Std KBr B/S
Parts Lists
Parts Included with the PM
Part Number (if . . Batch/Lot/SN| Expiration Date
applicable) Description Quantity # T
NO171159 Desiccant 2 NA NA
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Procedure Checklist

Use (X) to check off those steps in the checklist that have been completed.

-

. General:

X X

Beam splitter
Optical Unit Windows
Mirror

X X

[

Mechanical:

X X

Purge seals
Change Desiccant

X

od

Electronics Check:

X

Laser Output

Source and Source Mirror

Motors including Electronics unit fan

1000, Paragon, RX or BX
Laser Output

Specification

Value

Laser Gain

16 +/-1

15.85

2.61

EndStop

End Stop

Specification

Value

+/- 50

3.00

Zero Path

Zero Path

Specification

Value

+/- 20

4.00

Energy

Energy

Specification

Value

NA

14454.00

Spectrum One/NTS/100/100M/100 Optica/400/400F/Frontier Series Preventive Maintenance

AARNUIN -2
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Gain
Specification Value
Gain
Less than +/- 9.5 6.85/-8.26
Match
Specification Value
Match
NA 3.22
3. Performance Test:
Signal to Noise Ratio (SNR) — (Record typical SNR Value).
Detector Type Typical SNR
Signal to Noise Ratio DTGS (MIR) 2858.78
4. Wavenumber Calibrate:
Wavenumber Calibrate
Certified Value (cm-1) Value Specification | Difference (cm-1)
3082.22 3082.06 +-05 0.16
3060.14 3060.00 +/-0.5 0.14
1601.38 1601.40 +/-0.5 -0.02
1583.04 1583.27 +/-0.5 -0.23
1028.42 1028.51 +-0.5 -0.09

Spectrum One/NTS/M100/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance
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SITHIPORN ASSOCIATES CO., LTD. S‘QQ:__/Z@
e
CALIBRATION LABORATORY SIT H I POR N M k
') associates "fﬁ'ﬁ“‘
) T
3 451-451/1 Sifinthorn Road, Bangbumry, Bangplud, Bangkak, 10700 Thalland By
PerkinElimer Tel. 466 2433 833 Emgail ; calibration@sithiphorn.com CALIBRATION 0334
For the Better
6. Review:
Cert. No. : 5P24020
Review with the customer PM work performed. Pages 1of3
Reset desiccant and service intervals on maintenance dialog. = i -
Review with the customer routine maintenance procedures. Callbl‘atlon Cel‘tlﬁcate
Discuss recommended customer-supplied materials to have on hand
Attach PM sticker. Equipment : UV-VIS SPECTROPHOTOMETER
O Update Logbook. Manufacturer : PERKINELMER
aas Model : LAMBDA 25
Additional Comments Serial No.: 501514123010
ID No.: SP03/58
Additional Comments Regarding the PM Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY
Condition As Found : GOOD
Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
. BANGKOK 10900, THAILAND.
Review
The preventive maintenance checks and if applicable performance tests for FTIR have Location : WET CHEMISTRY LABORATORY IV
been completed.
Passes X Fails [ the preventive maintenance. Ambient Temperature: ( 28.1+5) 2
Review of Preventive Maintenance: Relative Humidity : (472+25) %
Authorized PerkinElmer Representative: Date:
Received Date : 27 AUGUST 2024
’4/ _/ 2 14-Aug-2024 Calibration Date : 27 AUGUST 2024
(DD-MMM-YYYY) Date of Issue : 27 AUGUST 2024
Authorized Customer Representative: Date:
14-Aug-2024 Calibrated by : Nathakorn Pisutpaisan
(DD-MMM-YYYY)
Approved by : : . W -
( Thanakul Petchurai )
Spectrum One/NTS/00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -
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,
AAKUIN -2 T 36/108 - -




SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN, : CALIBRATION LABORATORY SITHIPORN, \ .
451-481fi Sirinthorm Road, Bangburmiu, Bungpiud, Bangkok, 10700 Thailand associates PN Qo 451451/t Sirinthom Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand associates LS N
Tel +B6 2433 8331 Email: calibration@sithiphorn.com NSC-TISITIS 17025 Tel +66 2433 833l Emalil: calibration@sithiphom.com NSC-TISITIS 17025
CALIBRATION 0334 CALIBRATION 0394
Cert. No. : SP24020
Job No. : VC67SP0013 Cert. No. : SP24020
Pages :20f3 Job No. : VC675P0013
Calibration Method : Pages :30f3
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01 Result of calibration : Photometric Accuracy
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard (Without adjustment)
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 Material "' 2velen8th by or gy Nominal - Certified  UUC* Reading Error Uncertainty k
(nm) Absorbance (A) Absorbance (A) (A) +(A) Factor
Condition of this result of calibration : 20 9 i kzad 04033 0.0529 2.00
1O fatsenae mataiats . 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
M fal Ref. tvpe Cell serial No. Cert, Ni DueD é 20381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
Fiohwkarn iagid RM-HL 20706 106864 011172024 g 20360 1.0 0.9821 0.9820 -0.0001 0.0028 2.00
Dyl RM-DL 28912 106905 02/11/2024 = 546.1 29014 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
Neutral density filter RM-IN2N3N 13877 106918 03/11/2024 g o T L el 2%
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024 2 s000 ig:?g ;'2 égﬁi [1}?;;? ooz 0nes 2.00
Potassium Todide solution . KI-0701-001 CI-018524  14/05/2026 F : — ol — : ?ﬁg&g g'ggi? 2.00
2. This result of calibration was found accurate as shown on date and place of calibration only. z - : : - ' : =5
3. This certificate is traceable to the international sysiem of unit maintained at z Joe: 10 09743 09745 00008  0.0028 2.00
3.1 The UK National Physical Laboratory (NPL) wed A W — 06900 -0.0010  0.0029 2.00
3.2 The National Institute of Standards and Technology;NIST. 29381 ] 05211 0.5210 _ -0.0001  0.0032 2.00
Material Wavelength Solution Certified UUC* Reading Error Uncertainty k
Result of calibration : Wavelength Accuracy (nm) (Egﬂ) Absorbance (A) Absorbance (A) (A) +(A) Factor
(Without adjustment) E 20 0.2422 0.2418 -0.0004 0.0101 2.00
§ 40 0.4866 0.4852 -0.0014 0.0115 2.00
e Certified Values of UUC* Reading Error Uncertainty k é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
Reference Material (nm) (nm) (nm) + (nm) Factor < 80 0.9858 0.9842 -0.0016  0.0093 2.00
278,13 278.3 0.17 0.16 2,00 = 100 1.2442 1.2414 -0.0028 0.0086 2.00
361.25 36l4 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00 UUC* = Unit Under Calibration
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00 Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 501514123010
RM-DL 740.09 739.9 -0.19 0.16 2.00 Resolution of Wavelength Mode 0.1 nm
864.94 865.2 0.26 0.16 2.00 Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode ‘Wavelength, Absorbance 0.0117 3.8659
UUC* = Unit Under Calibration 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%
b ; . — End of Calibration Certificate —— 7" W, -
. ARNUIN -2 U1 374108 e 2 -
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Q, NIV DI N SN '%?l & 15 lneglun difla THAI UNIQUE CO., LTD.
= S 4 . l' 80-82 auulsznfiflae wwamayuwiny wawszuas nganwt 10200
K\QCC,} 80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
‘:— Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@thaiunique.com, Website : www.thaiunique.com
e 3
j GAS CHROMATOGRAPH TEST CERTIFICATION
34 Certificate No. @ SV0824/22063
ARCHEMICA K% Instrument Type : Gas Chromatography
?}' Model :CP- 3800
Certificate of Calibrati YR Serial Number : 00734
ITicate or Calibration
e % Organization : 8.P.5. Consulting Service Co.. Lid.
Aquion . Anion (10#894) §()\| Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900
CJJ Date : 05/08/2024
This certificate is to verify that instrument below are calibrated G 1
J -
by Archemica Lab Co.,Ltd. Qﬂ EERCTRONIC PRSE o O
| ‘ CPU PASS FAIL
j»\ LCD TEST M pass O FaiL
c@ VENT TEST M pass O paiL
AQUION  S/N : 190840059 i KEY ECHO TEST M pass O FaiL
X DESTRUCTION RAM TEST M pass O rar
AS-DV S/N : 190915235 }%
% RUN CHROMATOGRAM TEST
\} DETECTOR : Pulsed Flame Photometric Detector { PFPD Channel Rear )
5 INJECTOR :  Capillary Injector Model 1079
for (B GC CONDITION:
Q‘{ Column 80°C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
pe & Injector 220°¢
S.P.S. Consulting Service Co., Ltd. ‘Qcp —— 300°C
® ’?5 Carrier flow 5 mL/min
( ) H2 flow 13 mL/min
(.(Q Airl flow 20 mL/min
— .Ar.cjsr:ggmm q) =3 fend
uiEn mvlAim way iR SR [SoLen
ARCHEMICA LAB CO,,LTD, ))
Operator Signature : [x< | spst g Date : Jun 6, 2025 y 3 Column: Capillary Column CP sil 5 CB 0.251D x 15 M
(Mr. Teerapat Boonla) )_ Sample: I pL Injection FPD Test Sample 0.002% Dodecanethiol, Methyl Parathion in lso-octane
‘-\ SENSITIVITY TEST: Methyl Parathion (Area count) = 228,241 Counts
Application Chemist
Y
-\
= L
)& 20 12
VARIAN SERVICE DEPARTMENT

==

hCSRNINSURSID S SN et SRS

)

)

FR-SV-029 Rev, 04
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S i3Em Ineglia diia THAI UNIQUE CO., LTD. Y E— ——
= ———C— R TR 711 HA AN THAI UNIQUE CO., LTD.
II.' 80-82 nuutlsznFallan wIaaUNIHN LUANSEUAS NTANKY 10200 - nog A Q =
80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakom, Bangkok 10200 l ' 80-82 muulsznBiflas wranagunIne LANITUAs NgaNMT 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fox. 0-2280-1788, E-mail : thawati@thaiunique.com, Website @ www.thaiunique.com 80-82 Prachathipaiai Rd.. Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787. Fax. 0-2280-1788, E-muil : thawati@thaiunigue.con, Wehsite : www.thaiunigue.com
Detector Sensitivity ( FID )
Results Integrated System Testing
Detector Response Result Specification
Baseline Noise (nV) 8.57 < 50
Baseline Drift (%) 0.09 < 1 Checkout Procedure PFPD
Sensitivity ( S/N for Methyl 10,017 > 1,024 Detetin POsition R’
Parathion) Inlet Type 1079 Injector
Methyl Parathion Area | 229,765
Methyl Parathion Area 2 229,865
Temperature Specification
I Methyl Parathion Area 3 229045
Temperature Set Result Specification
Methyl Parathion Area 4 229465
Col C 80 80 =5
e, Methyl Parathion Area 5 223 065
Injector (* C) 220 0 &9 Mcthyl Parathion Area Average 228241
Detector (" C) 300 300 &5 * % RSD (<5 %) 127
Incubator (* C) 60 N/A *5
Relative Standard Deviation % ( % RSD) * The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and
Checkout Procedure Result Specification less than 5 % for Manual injections. To calculate the %RSD, select the Methy| Parathion peak area for each of the five ( 5 ) samples.
Area Methyl Parathion ( %) 1.27 = 5
** (Relative Standard Deviation is determined by dividing the stundard deviation by the average and multiplying by 100.)
Retention Time Methyl 0 < 05 % RSD = ( std.dev /ava ) * 100
Parathion ( %)
Compliance & Pass [ O Fail
Performance by ,9 Ww,.o'f‘_ K
T o5/e 24 WS
APPROVAL : A \ ‘ Date 5/08 /20 : S
Signature: SW?‘I-‘W!’_O ?L . - T
e - 3 Comments =
Engineer : Suwarot Trikainut IS
= 1.2 -
Date : 05/08/2024 Reviewed by el ~ | Date | 05/03% /902 %
-\
?Lf
1 22 Ay
VARIAN SERVICE DEPARTMENT ?"‘E 111
FR-8V-029 Rev. 04 VARIAN SERVICE DEPARTMENT
AAKLIN $-2 910 39/108
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

1w

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@ihaiunique.com, Wehsite = www thaiunique.com

Results Integrated System Testing

Checkout Procedure PFPD

Detector Position Rear
Inlet Type 107% Injector
Methyl Parathion RT 1 5.986
Methyl Parathion RT 2 5.986
Methyl Parathion RT 3 5.986
Methyl Parathion RT 4 5.986
Methyl Parathion RT 5 5.986
Methyl Parathion RT Average 5.986
* % RSD (<0.5% ) 0

* 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 Methyl Parathion peak for each of the five ( 5 )

samples.

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

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

Compliance & Pass O Fail .
| —
Performance by SW}‘!’ wyof A
Dite Oblo§l202 4 g 5
Comments -
S S
Reviewed by =l /. | Date [ o5/0 ¥/ 2024.
Ay
TS 11
VARIAN SERVICE DEPARTMENT
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Title 5

Run File £\
Method File = Bzl
Sample ID : pfpd2024

Injection Date: 5/8/2567 15:35

Operator sSuWarot
Workstation: Local Disk
Instrument 3

Channel + Rear= PFFD

** LC Workstation Version 6.20

D.56 cm/min
0.000 min

0=

Chart Speed =
Start Time =

0.5
1=
2.
3.
£
5=
-
Fia
8-

13-
14~

18-
17-
18-
19-
20-
21-
20-
23-
24-

26—

27-
28-
28-
30-
-
324
33-
34-
35-

ar-
8-

o 38-
%1 40/108

Asps2024\cal2024\baseline pfpd2024.run
Method-GC\star C\Star\TU\cal2024\rcal0204\baseline FID.m

Caleulation Date: 5/8/2567 16:15

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

Sample Rate : 10.00 Hz

Run Time : 35.960 min

% D2511-7390-aa7-0265 *¥

Attenuation = 1 Zero Offset
End Time = 39.960 inin Min / Tick
10 15’

20

th

~12%

= 1,08

mialts




Title H
Print Date: Sat Jan 01 19:20:21 2005 Bage 1. ok 2 Run File : di\ealpfpd2024\sps cal 2024\ecal pfpd 2024\ecal pfpd001.run
Title : Method File : D:\Methed-GC\star €\5tar\TU\cal 2024\pfpd.mth
Run File : £:\ Asps20Z4NcEal2o2g\baseline pfpd2024.run Sample ID : cal pfpd
Method File : Di\Method-GC\atar CA\Star\TU\cal2024\calb204\bhasaline FID.mth
Sample 1D @ pfpd2024 Injection Date: D5/0B/2567 09:40 Calculatien Date:D5/08/2567 09:48
Injection Dater S/HB/2567 15:35 Caleulation Date: 3/8B/2567 16:15
Operator i osuwarot Detector Type: 3800 (10 Volts)
Operator $ suwarot Detector Type: 3800 (10 Volts) Workstation: Local Disk Bus Address s 44
Wortkstation: Local Disk Bus Address : 44 = . A o
TR b PaME R Sanals Rats & 10060 B Instrument : Varian Star #1 Sample Rate : 10.00 Hz
Channel : Rear = PFFD Hun Time : 39.960 min Channel ¢ Rear = PFED Bun Time : 7.993 min
** LC wWorkstation Vergion 6.20 ** 02511-7390-aeT7-[02E5 +«= ** GC Workstation Version 6.20 ** 03334-6390-B26-0764 *+
Run Mode : Analysis
Peak Measurement: Peak Area Chart Speed = 2.83 em/min ttenuation = 159 Zero Offset = 14%
Calgulation Type: External Standard Start Time = D.oo0 min End Time = 7.983 min Min [/ Tick = 1.00
Ret . Time Width A
Paalk Peak Result Time offset Area Sep. 1/2 Status [+]l4] 0.1 0.2 03
No. Nams (&) 3 {min} {counts) Code (sec) Codes W#SR
DL asde T TR S == Wi=z.0
Totals: o.0000
Total Unidentified Counts
Detected Peaks: O Relected Peaks: 0 Identified Peaks: 0O 1
Multiplier: 1 Diwisor: 1 Dnildentified Peak Factor: O =Wi=4.0
Baseline Dffset: 1579 microVolts LSB: 1 migroVelts
Hoise (used): 30 mlicroValts — monitored before this run
Manual injection -5R
Data Handling: No peaka gy
e T A G SIS S SV
3.
A=
) - 4303
Dodecanathio —— 4428
4,806
5.
Methy Parath B 5.881
¥d
¥
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Print Date: Maon Oct 08 15:50:59 2024
Title

Bun File
Method File
Bample ID

d:\calpfpd20Z4\sps cal 2024\cal pfpd
Di:\Method-GChA\star CAStar\TU\cal 2024
baseline

Injection Datei (5/08/2567 08140 Caleulation Datei0S/0B/2567 D9:ad
operator Fuwarot Detector Type:

Workstatlion: Local 3 Bus Address

Instrument : Varian Star #1L Sample Rate

Channel i Reay = PPPD Run Time

W% BC Workstation Version B.20 ** 03334-6390-826-0764 *=
Run Mode : Analysis

Feak Measurement: Pesak Area

Caleculation Type: External Standard

Rat. Width
Fzalk Peak Resultc Time Smp. 1,2 Status
No. Neame 9] {min) Coda (asc) Codes
1 Dodscanethio 36.8031 4.428 PR 2.% c
2 Methy Parath 44.1871 5.981 BE =4

Totals: 80.3302

Status Code
C = Dutbt of

calibration range
Total Unidentified Counts T20B837 counts

Detacted Peaaks: 4 Rejected PFeaks: 0O Identified Peakst 2

Multipliers 1 Bivia Unidentified Peak Facthe: 0
Basaline Qffseti -16357 microVolrs LSB: 1 micreVolts
Heisa [used) : 2956 micrsVealts - monitorsd befare this run

Manual injection
Calib,. out &f ranged No Hecavery Action Speciried

e et S I WIS TR S SRR (G S SR S S et

AARNUIN -2

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

Sample 1D: pipd std

Suwarot
05/08/2024
05/08/2024
7.993
Local Disk

Operator (Inj):
Injection Date:
Cale Date:

Run Time (min);
Workstation:

Instrument (Inj): Varian Star #1

VARIAN

Run Mode:
Peak Measurement: Peak Area
External Std.

Analysis

Caleulation Type:

c:\star\data\tu\cal2024\cal pfpd 2024\cal pfpd001.1un

A =PFPD 10V RESULTS

iV olis
250
200
150 £
E
=
100 B
2
50
13
22 ——
| 2 3 5 ]
Minutes
5
Peak No Peak Name Result () Ret Time Peak Area Sep, Code  Width 1/2
(min) (counts) (sec)
1 Dadecanethiol 33.9796 4.407 443921 PB
2 Methy Parathion 223717 5.986 229765 BB 5
Totals 562513 673686
10f1

THAI UNIQUE CO.,LTD.

w1 42/108




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

Sumple [D;

Operator (Inj):
Injection Date:

Calc Date:

Run Time (min);

Workstation:
Instrument (Inj):

Y

pfpd std
Suwarot
05/08/2024 v A R I A N
05/08/2024
7.993 Run Mode: Analysis
Local Disk Peak Measurement: Peak Area

Varian Star #1 Calcu]alion T\"D\‘::

External Std.

cihstat\data\tuteal2024\eal pfpd 2024\cal pfpd002.run

A =PFPD 10V RESULTS

m¥olts -
250 %
2
200
150 s
100 z
=
50
0
- o 1 2 ] 4 ] i 7
Minutes
g £
3 "
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 12
(min) (counts) (sec)
1 Dodecanethiol 32,989 4407 44895 PB 25
2 Methy Parathion 20,2717 3.986 220865 BB 2.5
Totals 53.2613 G7RB46
ﬂ THAI UNIQUE CO.,LTD. 1ot

AARNUIN -2

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

Sample [D; pfpd std
Operator (Inj): Suwarot
Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min); 7.993
Workstation: Local Disk

Instrument (Inj):  vrypian Star #[

.\

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Caleulation Type:

External Std.

ci\start\data\tu\cal2024\cal pipd 2024\cal pfpd003.run

A =PFPD |0V RESULTS

mVolis z
250 E
200 T
150 8
i
1001 ;
=
50
1]
0
1 2 3 4 5 6
Minutes
g -
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 1/2
(min) (eounts} (sec)
1 Dodecanethiol 32.9896 4.407 428983 PB 25
2 Methy Parathion 212717 5.986 220045 BB 2:5
Totals 54.2613 658030
LOFf 1

THAI UNIQUE CO.,LTD.

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

)

Sample [D: prd std
Operator (Inj): Suwarot
Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min): 7,993
Workstation: Local Disk

Instrument (Inj):

Varian Star #1

VARIAN

Run Mode:
Peak Measurement: Peak Area

Analysis

Calculation Type: External Std.

c:\star\data\tu\cal2024\cal pfpd 2024\cal pfpd004.run

A =PFPD 10V RESULTS

mVaolts =
250 :
=
206
150 5
£
f-
100 =
z
50
[t}
) - g 3 4 5 i 7
= @ Minutes
3 :
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 1/2
(min) (eounts) {sec)
1 Dodecanethiol 32.9896 4.407 438981 PB 25
2 Methy Parathion 212717 5.986 229465 BB 25
Totals 54.2613 668446
ﬁ THAI UNIQUE CO.,LTD. 1of1

AARNUIN -2

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

Sample 1D:

<4

pfpd std

Operator (Inj):
Injection Date:
Calc Date:

Run Time (min);
Workstation:
Instrument (Inj):

Suwarot
05/08/2024
05/08/2024
7.993
Local Disk

Varian Star #1

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area
External Std.

Caleulation Type:

cistardata\tulcal2024\cal pfpd 2024\cal pfpd005.run

A =PFPD 10V RESULTS

mVaols a
250 :‘i
g
=
=
200
150 g
100- z
Sl
[
-2
1 3 5 6 T
Minures
g 2
Peak No Peak Name Ret Time Peak Area Sep. Code = Width 1/2
(min) (counts) (sec)
1 Dodecanethiol 4.407 459283 PB 25
2 Methy Parathion 3.986 223065 BB 2.5
Totals 682348
r“I THAI UNIQUE CO.,LTD. Eounl
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Measuretronix Limited =
2425/2 Lat Phrao Road, Saphan Song g

e e O, T Measuretronix Limited
Fax : 0-2514-0001, 0-2514-0003 NSC-TISI-TIS 17025 i .
Website : www.measuretronix.com CARRATION G310 Calibration Report
UUC : Fluke 51 Thermometer Certificate No. : LF24-0278
. . . Serial No. : 5910857 Report data type : As-Found
Certificate of Calibration Asset No. : 5910857 Date of Calibrate : 26-Jun-2024
Procedure : CP-LF-04:Rev.02 Date of Recejve : 17-Jun-2024
. Note : Refer to Fluke 51,52 Operaior's Manual Rev | 3/86, Gt 1985 ) .
Certificate Number ~ : LF24-0278 Environment condition
i Customer ; Thal Unique Co,, Lid. Temperatare : 23 °C + 3 °C
Equipment : Thermometer Address : 8062 Prachatpatal Road, Humidity : 50 %RH + 20 %RH
Bangkhunphrom, Pranakorm,
Manufacturer : Fluke e kLo
Model 5] Measuretronix Cal-Lab certifies that the above listed instrument meets or exceeds all specifications as
. stated in the referenced procedure (unless otherwise noted). The measurements are traceable to national or
Serial Number : 5910857 international measurement standards or accept fundamental or natural physical constants or have been
i derived by approved ratio techniques as state in the Standard Used below. The policies and procedures used
Asset Number : 5910857 comply with ISO/LEC 17025:2017,
Customer : Thai Unique Co., Ltd. This report applies only to the item identified and shall not be reproduced other than in full, without
| specific written approved by Measuretronix Cal-Lab.
80-82 Prachathipatai Road,
The uncertainties shown are the expanded uncertainties, which calculated from the standard uncertainties
Bangkhunphrom, Pranakom, multiplied by a coverage factor of k = 2, providing a measurement confidence level of approximately 95%.
Bangkok 10200 |
I No statement of compliance with specifications is made or implied on this certificate.
Date of Calibrate :26-Jun-2024

Date of Issue :27-Jun-2024 ‘

This calibration certificate documents the traceability to national standards, which realize the units of measurement
accarding to the International System of Units (SI).

Remark : The units of uncertainty values in this report are referred to the below details :

This calibration certificate applies only to the item identified and shall not be reproduced ather than in fidl, without " Volt " or " V' for voltage, " Ampere " or " A " for current, " Ohm " or "0 " for resistance, " Favad " or
specific written approved by Measuretronix Cal-Lab. Calibration certificates without signature are not valid, " F 'for capacitance, " Hertz " or " Hz " for frequency, " deg € " or "™C" for degree Celsius, "deg F " or " *F"

The measurements marked with an asterisk (*) in this certificate ave outside owr range of accreditation. They have been for degree Fahrenheit, etc.
included for completeness.

The Calibration interval (Cal.Due) is the responsibility of the end user.
| Standard Used
Calibrated hy Appmved by Serial/Asset Descriptien Traceable Ceart.No. Cal.Date Due Date
3 , 6400011 Fluke 5500A Calibrator NIMT EE-0017-24 7-Mar-2024  6-Mar-2025
Narhiea NJ“"”P“’ n T P
Mrs, Nanthiya Ngampring Mrs, Arunee Bamrungtham
Metrology Technician Cal-Lab Manager
Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3
Certificate No, : LF24-0278 Model : 51 Serial No. : 5910857 Page 2 of 3
Form 421 Rev.0T Dats : 06-Jun-2024 Maasuratronlx Cal-Lab

MANWIN 9-2 Ut 45/108




Test Data
TEST RANGE Nominal uuc Taol. Test Brror Oncertainty
Value (4451 Result (+/-)
THERMOCOUPLE MEASUREMENT CALIBRATION
TYEPE K THERMOCOUPLE
1 =195.0 °C% 0.9 °¢c =185.4 °¢ -0.4 °C 0.27 °¢
] -100.0 °C 0.8 °C =1008.5 °¢C 0.5 2 023 20
3 =50.0 °C 0.8 °C =50.2 °C s 0. 219
4 0.0 °c 0.7 °c 0.0 °cC 0.0 °C .21 °c
5 100.0 °C 0.8 °c 100.1 °C 0.1%C 0, 21'°0
6 300.0 °C 1.0 °C 300.2 °¢ g,z 0.2t ¢
7 500.0 °C 1.2°C 500.1 °C 0.1 *¢ D.21 °C
B 1365.0 °C b Pl 1365.2 °C 0.2 °C 0.32°C
TYPE J THERMOCOUPLE
9 -195.0 °c* 1.0 °c -194.4 °C 0.6 °c 0:22%¢
10 -100.0 °C 0.99%¢ =89.3°¢ 3.7 =L 0.18 °c
11 =50..10 °¢ 0.9 °C -48.4 °¢ 0.6°¢ 0.18 °C
12 0.0 °C 0.8 °C U PR ) 0.5°¢ 0.18 °C
13 100.0 °C 0.9 °c 100.4 °c 0.4 °C 0.18 °C
14 300.0 °c = S i+ 300.8 °C 0.8*°C 0.18 °C
15 755.0 °¢ 1.6"%8 785,38 0.3 °C 0.18 °C
End of Calibration Report
Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 3 of 3
ANARNUIN -2

W\ WK Electric Co.lid.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax, +66 2994 5509 E-mail : wk.calibrations @gmail.com www.wk-etc.com

ACMAT

Certificate of Calibration

Certificate No.: WEK2312-031-1 Page 10f2
Customer : THAI UNIQUE CO., LTD.

80-82 PRACHATHIPATAI RD., BANGKHUNPHROM,

PRANAKORN, BANGKOEK 10200
Instrument : AMD Flow Meter Ambient Temperature  : (23 £ 2) °C
Manufacturer  : Agilent Technologics Humidity : (50 £15) %RH
Meodel t GEBIIA Received Date ' 8-Dec-23
Serial No. : MY18470347 Calibrated Date : T-Dec-23
Identity No. + SV-DF-001 Issued Date ¢ 12-Dec-23
Range : 0 ml/min to 760 ml/min Calibrated Loeation 2 InLab
Resolution : See to data
Calibration Method ~ : OP-WK-M10
Reference standard instruments :

Instrument Serial No, Certificate No. Due Date Traceability to
Flow Calibrator 140216-134  1202304114-001  18-Apr-25 MIT

Primary Flow Calibrator 1107-8 WEK2305-049-5 22-May-24 WK Electric Co.,Ltd.

MIT : Miracle International Technology Co., Ltd.
This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to the International System of Unit (SI)

The reported uncertainty of measurement was hased on a standard uncertainty multiplied by a
coverange factor k=2 , providing a level of confidence approximately 95%

A @

—_—
~
Ms. Budsagorn Patcha

Authorized Signatory

Calibrated by : Mr.Taywanat Hansuwanlkul Approved by :

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in
writing from the laboratory,

F5100
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\\f( WK Electric Co.,Lid.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawal, Amphur Lamlukka, Pathumthanl 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2094 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Calibration Results

Certificate No. : WK2312-031-1 Page 20f 2
Calibration Result of the Accuracy
Function : Flow Measurement
Range : 0 ml/min to 750 ml/min
Resolution : 0.01/0.1/1 ml/min
Unit : ml/min
UUC Setting STD ncartainky Tolerance Limit
Secale mifin Reading Bxror (£) Value.a
. (m1/min)
0 0.00 0.00 0.00 3.3 -0.20 ~ 0.20
60 50.7 61.156 <0.45 3.3 4880 ~ 51.20
300 300 300.4 0.4 3.3 2938 ~ 306.2
460 450 460.7 0.7 3.3 4408 ~ 459.2
560 550 549.5 0.6 3.3 533.6 ~ bBBB.5
6560 650 649.3 0.7 3.3 630.6 ~ 669.5
700 700 699.2 0.8 3.3 679.0 ~ T21.0

(X) Without Adjustment ( ) After Adjustment

This certificate may not be reproduced except in full unless permission for the reproduction has heen obtained
in writing from the laboratory.

#*4* End of Certificate****

F5100 REV.00 27 Oct 16
AAKNUIN 9-2

Cortificate

It is hereby certified that

Suwarot Trikainut

Has successfully completed the Application Training for
Basic Gas Chromatography and Sampler
Training Contents were:

Hardware Operation, Software Operation, Data analysis and

Troubleshooting : Model
CP-3800, 3900, 450-GC, 430-GC, 456-GC, 436-GC

At Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

N

S. Pohtongkam

Service Manager

wih 47/108
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% 5.P.S, CONSULTING SERVICE
T i 24 101 i

CO,, LTD.

(N 10800

7 Sai Phadolyolnin 24, Phahstyathin Rd. Jompal. I'\l?nchlk. Bangkok 10900
Tol (667 939-4370-72. P : {6462) 5114221, E-mad : ssbuepecon com.. Ww.SPACOR.COm

Personal Pump Callbration Repart

|

I— Calibration Methiod : Dry Cal Primary Fiewmeter | [ todel  Datender s1o | SN 138164 J
Environmental Conditions
Temperature 25 [ S -
Pressure o ® 15 mmbar
Persanal Pump Data Callbration Data
Flow Rate iml/mi
Mo, | Brand | Model | SerslNa. Date Setting I::mai Ta ) Yallg From Calfheation Cime
1 2 3 1 2 3 y 3
Bal SKC LHPOARS B1Z66F OL4/2025 1,000 1,500 2,600 1,008 1,502 2,004 1005« - BIZ3 1000
gtz | skt 2iapcape | 6aeont T0S/2025 voon | 1so0 | oo | toos | ngor | 2oos 1009 - 11856 1.000
B3 e 226-PCHRA 034536 GL0472025 1000 1,500 2000 1012 1897 1790 P90+ 15,130 1000
g | s epckal | s29a otfoasars 1oo0 | vso0 | e | umn | S | 2008 1,007~ 0680 0595
Bs | s mopome | sa9sea 0400/2025 woo0 | isoo | zg0 | 993 1mz | 200 1.009x- 14474 1000
B | sk prree s ] DANE 1000 | 1s0 | czoco | teos | nsee | 200 Q0Cx - 1400 nees
Bar SKC 220-PCXR3 Se4T4Y DDA/ 2075 1,000 1,500 2000 99 L5100 2000 1010w - 18488 1000
wan | skC AFCHIRS | seeTSR | 01/bA/0s tood | tsod | wpos | sewe [ wsos | zooe 0999+ 2T6E 1000
a7 SeC Z24-PCXRAE 564780 DARAINS 1,000 1,500 2000 1003 1.50a 2004 100 « 2,163 1400
HSO SKC 22%-PCHAR 500400 £4/04/2025 1,000 1,506 2000 1002 1493 1905 O + 5881 1000
51 S IRO-PCHRE S003E3 £4/080S 1000 1,500 2000 998 1511 28t 1010 - 15,8465 [
B52 SR Z28-PLKFE 93186 020472025 1,000 1,500 000 997 1,505 2,008 1008 - §1421 1000
[12] SKC Z29-PCXRE TaTETD DA 1,000 1500 2,000 1,008 1,503 2,007 1007x - 7992 1000
854 §wc Z2-POXR3 Sosa2l Q24025 1000 1300 &0 L005 L0a 2006 L0t - 15,060 iR
655 KO d2a-PCKRI 510710 GLDATIES DK 1.500 200 1001 1895 1907 0.954 « 507F 1000
e | s mepors | 511050 RAGES 1000 | 1o | apeo | veos | resd | ene Ln - 13365 1600
857 SKE F24.PCKRA3 510798 03045025 1,600 1,500 2,000 W L L 1018% - 21550 [FE=)
[T ePcnRs | savEsz ORAANIS 000, | 1400 | 2000 | uoos | nes | 200 1000x - 4098 1000
B59 SHE Z2-PCXR3 505887 0302025 1,000 1 2,000 955 1,502 .y 1012 - 71.564 100G
B0 | s 2anpexms | 5ieess UD/R2S toop | vson | 2000 598 1507 | 2008 1,010 - 18510 0499
S aepoxra | SO0 ON04/2025 wop | 15w | 20w Ell 1am9 | 2o 1002x- 3374 1.600
w2 | s apdpcum | sosers choavznes | vooo | usee | 2000 | a0z | 1503 | 200 1.008x - 11138 1000
B3 | ske masccrd | siiaa2 040/ oo | s | 2o 995 a0z | 1596 079 + 3370 1000
B SKC protow il 508302 040425 L.o00 1 2,000 1,005 1,509 2008 1.009x - 10.802 1000
65 | skC marcxps | soEd0 ] toon | 1500 | aeoa | wooq [ 1sn | zow 1010 - 10068 100
BE& SKC 2H-POXAI 509061 04/D472025 1000 1,500 pauil 1003 1,508 2m0 1008 - 12.34% 100
a7 | == wpexny | sos29s 04/08/7025 100 | tsoo | 2ese | teoz | vase | 2c0e 998k + 4290 1000
ss | s 228-pC0 wsar: seoazs | 100 | nso | zete 399 1308 | 1598 10004 + 0.436 1000
By | SKC maeoiy | smrs o | wooo | iseo | zooo | noos | nase | 2ok 0998 + 5501 1000
0] SKC ZFONRY 510623 TR0 1,000 150 2008 995 1497 2005 1.005x - 8735 1000
BT SHC 2IPORAS 508367 L pr) L0 2000 1013 1505 2408 1000 + 3282 o9
a2 ST Z0-PCXAY 505977 02/04/2025 1300 1,500 2000 " 1,452 2003 1.008x - 11350 1000
an s 228-POHA3 12606 01Das202s 1000 1,560 2,000 1010 1507 2004 L5 + 5129 1400
874 SKC 229-POXAY 505993 01042028 1,000 1506 2,000 e 1,899 201 1005 - 11.962 1600
BTy SKC 224-POXR3 55620 01042025 1,000 1,500 2005 885 1511 2000 L0 - 1R9E4 05
BY& SKC Frotae i) 509811 QD405 1000 1500 2000 98 1,504 2010 1.012x - 20993 0999
a1t SKC 220-PCXRY 08301 03/DA025 1000 1500 200 1007 1,505 2008 1,001% + 3750 1.000
ars Sur 2HPCXRY S1067T 04/00730325 1,000 1,500 2000 w98 1,508 Zpo1 1.000x - 3278 1060
g% SR 228-PORS s10%20 D04/2025 Loca 1,500 2,000 1000 1500 15 05 = 1019 1.000
TN A
Callbrated by Approved by
” Mu‘\ D |ltlhm i JMJQZ%UW
e mﬁ;m l (M, Peera. Dietugom)
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: S P.S. CONSULTING SERVICE CO., LTD.

nHRWY 18800
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I Personal Pump Calibration Report

I Calibration Method : Dry Cal Primary Flowmater [ l Mol : Defender 510-H SN 136168

Environmental Conditions
Temperatura 25 + 1 '3
Pressuse 1010 ® 15 mmbar
Personal Pump Data Callbration Data
Flow Aate {mi/min
al tice C:
Moo | Bramd |  Model |sesaino|  Date Seting Actual (@ atd) bt
1 2 3 1 2 3 ¥ s
Hae St 29-POXRI 504569 Q402025 1000 150 2,00 1,010 1515 1599 D580 « 16,683 Ly99
B8l ST Z20-PCXRY 505480 Q22025 1000 1500 2,000 Loor 145% 1598 0997 » 2890 1000
BEZ S T29-FTRRY 505673 Q2205 L.oog 1500 2,000 s 1,511 2,008 1007« = 1110 1.000
B SHC I20-POXRI 510785 DRAR22S 1000 1.500 2,000 1005 1,504 2,008 1008 - 5.353 1000
BSq SKC I24.PCKRY 508333 D304s2025 Looo 1500 2,000 998 1,508 2,002 1.003x - a.082 1000
Bas SKC FAFCKRY 505757 AR LOCO 1,500 2000 14010 1299 2,006 0599 + 00 L9
Bas SKC T26-POXRZ S12628 04/08/2025 1000 1,500 2000 1003 1494 1908 0995 + 6415 L.ooo
.18 SKC TRPOES 504328 04404720258 1000 1,500 2000 1004 1508 2000 1.000x - 1,787 1.000
a8 K 23-PCHA3 SoR307 baDaEnEs 1000 1,500 2000 1,002 1511 2008 100 - 17,753 0.95%
BES = 234-PCKAY SH9BED odmasnzs 1000 L5K 2000 L] 1508 1997 0998 + 11835 1000
wo | s 220-pouRs | somves | onmavmzs | oo | w0 | zooo | sood | wew | 2me 0.997% + 4,382 1000
81 KL 2N-PCXA 5091% 020V 025 1000 L300 2000 Lol 1,495 002 1005 - 9.911 14000
-] S 220-POIRY SI09RT QATA2025 1,000 L300 2000 1012 1,507 7,000 0997k + TH28 1000
] SKC 220PCXRY 509845 oA/ 1000 1,500 2,000 58 1,099 010 1/00% - 11,542 LR
Calibrated by ¢ Approved by

Mh‘l E)W '-'\U.nﬂ

Mr. Adul Onngklom)]

(Mr. Pears  Detudom)
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55 P.S. CONSULTING SERVICE CO,, LTD.
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NI E

Nanms 10800

'.' Sni HIMI!HNH 24, Prahalyothan R, Jompel, Chafuchak. Bangkok 10900
Tl {G6) S5AXM0-72, Fron : (062) 5134771 E-mad 1 Anie 00000 £0M. WWHSICON.COM

Rotameter Calibration Report (For Personal Pump High Flow Adjust)

| Calibration Mathod  Dry Cal Primary Flowsmatar I Modsl : Defander 510-H I SN : 136164
Calibration Data
Aotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No: Brand Mexdel Date Flow Rate (Reading) Actual (0 st
1 2 3 1 2 3 ¥ i
H-B01 Dpyer VES-£5 0/ anEs 50 1,000 2000 4591 WS 19962 0992+ 10557 1000
H-BOE Diynr VFE-63 03ma/2025 0 1,000 2000 5015 969 2048 1002 - 0.966 1000
HBOY Dy VFE-65 030472028 50 1.000 2000 agas e 15565 055 Tx- 04T 1000
B4 Dyt VFS-65 oS 00 1,000 L0 80 .5 20078 L0k - B34Z 0999
H-B05 Dwyer VFE-65 02042025 500 1,000 2000 5012 e 19937 0990x + £199 L.o00
HB04 Dwyer VFB-65 V042025 30 1,000 2000 597 53 1981 0595 + 1374 0555
H-B07 Covipur V-85 0308/2025 500 1,000 2,000 50001 0.1 20064 0998 - 1010 1000
H-B08 Drper WFE-65 01042025 50 1,600 2000 4595 914 19944 0993 + 6489 1.000
HA09 Dwyer WFE-65 DU/04/7075 50 1,600 2000 LT s 200546 0995 + 0065 ErE
H810 Dwsyer VFE-65 04/08/2035 W 1,000 2000 i 984 0052 0598+ 1713 1600
N
Callbrated by : Dm\‘]n,‘ Appraved by :
(hrAdil Dangklom) (W\r. Peera Dietudorm)
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9 Certificate of Calibration | ’;
({é Aquion : Anion (ID#894) §E
- )

}j J This certificate is to verify that instrument below are calibrated E,J.(
@) by Archemica Lab Co.,Ltd. (.;.
4 3
3

(,% AQUION  S/N :190840059 Cgb
SJ{ AS-DV S/N : 190915235 (:‘9
{i 9)
¢ ”
) )

) for
7 e@R
({5’ S.P.S. Consulting Service Co., Ltd. ‘8
2 : i
) A |

?{g P~ ..-\E‘.CJ‘;'{S!\LR:“‘& LAB o E‘%
ot ARCHEMCA L o %
C \) Operator Signature : _[~<1 spit g Date : Jun 6, 2025 ! 3
-"z" (Mr. Teerapat Boonla) )‘

Application Chemist

o P
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Smart Envir
A

UFEY MaEN BT RMINUN R ADNTRLANY S70m

Personal Pump Calibration Report

Equipment Type : | Personal Pump

Manufacturer Bios

Model DCL-M

Serial No. 107697

Equipment Range 0.05 - 5.0 L/min

Calibration Range 1.7 Limin

Calibration date 8 LUMWIHYU W71, 2568

Customer Name it fTgans vial Fudans 910 T

Personal Pump High Flowf Flow (Liter per min)
No. Uncertainty
Serial Number Low Flow 1% i 3% Average
1 QCD-1500 : 233147 1.7 Limin 1792 1,713 1.711 1712 +0.0010
2 QCD-1500 : 233173 1.7 Limin 1.707 1.709 1.710 1.709 +0.0015
3 QCD-1500 : 233131 1.7 Limin 1.701 1.705 1.705 1.704 +0.0023
4 QCD-1500 : 233132 1.7 Limin 1.701 1.705 1.703 1.703 +0.0020
5 QCD-1500 : 233144 1.7 Limin 1.712 1.708 1.710 1.710 +0.0020
6 QCD-1500 : 233169 1.7 Limin 1.713 1.713 1.718 1.715 +0.0029

A Smart Envir

Gmart Envitonmante Conauitants Ca lia
Labarwton, Regirterss Mo 3354

»,

Rykount
(Mr.Pakawat Pratoomchat)
Environmental Scientist

Smart Environmental Consultants Co.,Ltd
225/6 Moo. 3 Ban Chang, Mueang Pathumthani, Pathumthani 12000
Tns: 02-117-0044 , 099-509-6465 E-mail : info.smartenvir@gmil.com

T. Ativat

(Mr.Atirat  Thaipradit)

Environmental Monitoring Manager

225/6 wy¥ 3 Muniiuen unalasyumd Sindayeed 12000

Ing : 02-117-0044 , 099-509-6465 E-mail : info.smartenvir@gmail.com

AARNUIN -2
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Professional Calibration & Services Co., Ltd. {7~

50/888, 50/889 Moo 2, Rungsit-Nakermnayok Rd., Bungyeetho, Thunyaburi, ibﬂl\@{ﬂ FANFaES
Pathurnthani 12130 Thailand T~ ACCREDITED
Tel : (+66)2150-6641 [Autoline), (+66)2569-5158 NS

Email : info@p-cal.com  www.p-cal.com AR CALIBRATION AND

OAENSIONAL MEASURFVENT
2590

Certificate of Calibration

Certificate Number : PL30689/24
Control Number PCAL149790
Customer Control : SM-DC-01

Description : Primary Flow Meter
Manufacturer . Bios

Model : DCL-M

Serial Number : 107697

Customer : Smart Environmental Consultants Co.,Ltd
Wi 22506 Wy 3 mafuans e.diesnuenil a.alvusail 12000
Date of Receipt : 19-Jun-24
Date of Calibration : 21-Jun-24
Environment : Temperature 20°C* 2°C

: Relative Humidity 50 % * 20 %

Calibration Method Calibration Procedure Number CP-PL78

Calibration Results : See data attached

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

Calibrated By Aut re
24-TJun-24
Mr. Adithep Sansoongnoen -
(Mr. Direk, Sriphet) Issued Date




CALIBRATION REPORT

Professional Calibration & Services Co.,Ltd.

Certificate Number:  PL30689/24 Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Date
\ Primary Flow Calibrator 20307-S ANAB : AC-2487 WK2308-234-1 29-Aug-24
Condition as received : Normal
Definitions :-
* ANAB - The ANSI National Accreditation Board
ANARNUIN -2
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CALIBRATION REPORT

Professional Calibration & Services Co., Ltd.

Certificate No.:  PL30689/24

Calibration Result

Good
[v'] Without adjustment
Measuring Range: 0.05 to 5 L/min

Appearance and function of use :
Results of Calibration:
Details of Equipment:

[ ] With adjustment

Page 3 of 3

Resolution: 0.0001, 0.001 L/min

Standard Value UUC Reading UUC Error Uncertainty
(L/min) (L/min) (L/min) (£ L/min)
0.0500 0.0507 0.0007 0.02
1.2500 1.2690 0.0190 0.02
2.500 2.545 0.045 0.02
3.700 3.751 0.051 0.02
5.000 5.088 0.088 0.02
...End...
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Certificate of Calibration

Certificate No. STCR-2504038-3
Woark Order No, STCR-2304036
Page 1 of 3
Customer Name % Smarl Environmental Consultants Ca, Lid,

22546 Moo 3, Banchang, Mueang Pathomthani, Pathumihani 12000

Equipmani Name Electronlc Balance

Manufacturer A JOANLAB
Madel 3 FA2304
Serial Number 1032301082
Conirol Number h BLOCH
Raceived Date Apr 18, 2025
Callbratlon Date Apr 17, 2025
Recommended Due Date Apr 17, 2028

LCallbration Method Calibration Procedura No. CPM-04-03

Environmental Conditians
Ambient Temperature (26 = 107 °C

(50 * 301) %RH

Atmospheric Pressure @ (950 to 1050] hPa
Ambient Relative Humidity :

Calibration Place Calibration performad at Customer's facility

Condition as received Neormal

Calibration Resulf Sea dala attached

- The repored expanded uncertainty is based on & uncerlsinty r by & coverage faclor k = 2, providing a level of

confidanca of approximately B5%.

ra

The Unit Under Callbration {LILIC) has baen calibraiad by uang Ihe working standard which is Iraceable to Sl-Units. The
calibration procedure documented is intended to implement the requirements of [SO/EC 17025 : 3047

5

The working standard is indicated in page 2 of this certificate,

&

This report applies 1o the flem calibrated and shall net be reproduced except In full, withoul writtan approval by Calibration

Laboralory, Smarl Tech Calibration & Services Co, Lid, ?‘\oﬂ

Apr 21, 2025 Approved by : -..
M. Teaw {

o

This results of iz report only to the items calibrated.

Data of Issue
Calitrated by

AARNUIN -2

Calibration Report

Smart Tech Calibration & Services Co., Ltd

Cortificate No.: STCR-2504036-3

Standards Equipment Used

Egquipment Mame Serial No. Certificate Na. Due Date
Standard Weight Sat ID.STC-5TO042  BO-01101025/25 Jan 13, 2028

Traceability
This calibration is traceable to the International System of Urit via :
- THC : Thai Heart Calibration Co., Ltd.

w1 54/108

Page 2 of 3

Traceability to
THC




Calibration Report

Smarl Tech Calbralion & Services Co.. Ltd

Certificate No.:

STCR-2504036-3

Rangs capacity : Oto 22 g

Appearance and Function of Use Inspection ©

Resolution:

GOoD

1. Repeatability. {n = 11}, n = Number of Measuremenl)

00001 g

Page 3 of 3

Load Standard deviation of reading. Maximurn difference batween successive reading.
{9} {g) (g}

100 0.0000 00000

204 0.0000 0.0000

2. Effact of off center loading.

A mass of

100 g was placed to various positions on the pan,

The weighing machine reading ewor cbtained is given in table,

Feear

UUZS = Unit Under Calibration

- End of Certificata -

Poslion t Position 2 Paosition 3 Position 4 Position 5 Maximum difference
1000000 100.0000 1000012 1000000 99,9987 0.0013
3. Linaarity
MNeominal valua UUC Reading Correction Uncertainty of

(g} {a) (g} Measurement (£ g)

No Load 0.0000 0.0000 000015
10 1.0000 {0000 000032
200 2000000 0.0000 0.000352
40.0 46 0001 -G.0001 0.00052
G0.0 60.0000 0.0000 0.00052
80.0 £0.0000 0.0000 0.00052
100.0 100.0000 0.0000 1.00056
120.0 1199989 01.00H11 0.00064
1400 140.0000 0.0000 000064
160.0 160.0001 -0.0001 0.00064
180.0 1800401 <0000 0.000686
200.0 200.0000 0 0000 0.000684

4. Hysleresis

Load Hysteresis
(9} (g}
100 00000

I AM
RS

AARWIN 9-2

911 55/108

Professional Calibration & Services Co., Ltd. $<‘\‘\\_//;92 AJAB
50/888, 5071889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi M
Pathumthani 12130 Thailond s o A
Tel : (+66)2150-6641 (Autoline), [+66)2569-5158 % AR -
Emall ; info@p-cal.com www.p-cal.com “heh g s AN
Certificate of Calibration

Certificate Number : EL34463/24 Page 1 of 3

Control Number : PCAL149789

Customer Control : SM-HT-01

Description : Thermal Environment Monitor

Manufacturer : Quest Technologies

Model : QUESTemp 32

Serial Number : TPF080087

Customer : Smart Environmental Consultants Co.,Ltd

Date of Receipt

Date of Calibration
Environment

Calibration Method

Calibration Results

- ' o - - -
VAUV 225/6 WH 3 A.UURN a.mmﬂv_mmu “l.ﬂV.INﬁ"lu 12000

T 11-Jul-24

¢ 15-Jul-24

: Temperature 23°C* 2°C
: Relative Humidity 50 % *20 %
: Calibration Procedure Number CP-EL21

! See data attached

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor

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

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation

granted by the Accreditation Body which has assessed the measurement capability of the laboratory

and its traceability to recognized national standards and to the units of measurement realized at

the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

Calibrated By

Mr. Kantipong Vorthong

Authorized Signatur
(Mr. Manote Piwnimnual) Issued Date




CALIBRATION REPORT

Professional Calibration & Services Co.,Ltd.

Certificate Number :  EL34463/24 Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Date
Multimeter US36044660 ANAB : AC-2590 EL54104/23 10-Dec-24
| Platinum Resistance Thermometer 1036223 ANAB : AC-2590 EL24012/24 17-Jun-25
T Humidity C YY-170111 ANAB : AC-2590 EL19816/24 06-May-25

Condition as received : Normal
Definitions :-

* ANAB - The ANSI National Accreditation Board

AARNUIN -2

CALIBRATION REPORT

Professional Calibration & Services Co., Ltd.

Certificate No.: EL34463/24 Page: 3 of 3
Calibration Results
Temperature Calibration @ Globe
Calibration Point Standard Value UUC Reading UUC Error Uncertainty ()
20 °C 20.03 °C 19.9 °C -0.13 °C 0.34 °C
30 °C 30.05 °C 29.8 °C -0.25 °C 0.34 °C
40 °C 40.05 °C 39.7 °C -0.35 °C 0.34 °C
50 °C 50.09 °C 49.7 °C -0.39 °C 0.34 °C
Humidity Calibration @ Reference Temperature : 25 °C
Calibration Point Standard Value UUC Reading UUC Error Uncertainty (+)
40 %RH 40.05 %RH 39 %RH -1.05 %RH 1.6 %RH
50 %RH 50.05 %RH 49 %RH -1.05 %RH 1.7 %RH
60 %RH 60.07 %RH 59 %RH -1.07 %RH 1.7 %RH
70 %RH 70.09 %RH 68 %RH -2.09 %RH 1.9 %RH
...End...
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SMART TECH CALIBRATION & SERVICES CO., LTD.
14/506 MOD 3, RANGSIT-NAKHON NAYOK ROAD, LAM PHAK KUT,
THANYABURI, PATHUK THAN| 12113, THAILAND
Tel +662-114-3148 Email : sleal mdghgmall.ewn  Website | sic-cal som

| AJAB
— = S R
m ANS! Nalidngl Accreditaion Soard
S~ N oo
ko ¥ ACCRAEDRDITED
o

——— e
CALIBRATION LABORAATORY
AC-3003

@mmarttocheal

Cerfificate No. STCR-2502128-2
Work Crder No. STOR-2502128
Fage 1 of 3

Customer Name

Stack Consulting Cao., Ltd.
1443604-3604 Moo 14, Sal Pailin, T. Bang Bua Thong,
A. Bang Bua Thang, Northabur 11110

Equipment Name H Heat Slress Monilor

Calibration Report

Smart Tech Calibratian & Services Co., Ltd.

Certificate No.: STCR-2502128-2

Standards Equipment Used

Equipment Name Serial Mo, Certificate Mo.
Thermometer Standard Readout 250220030008 TMU24063544
Secondary Reference PRT 04794 THIU2403544
Temperaturg and Hurldity Standard La-00002148 5523631031401958

Traceabllity
This calibration is Iraceable to the International System of Unit via :
- NA . NA Calteshnologies Go., Lid.
- MP-TH : Micro Pragision Calbration Laboratary {Thailand) Co., Ltd,

Manufasturer b2 GUEST

Model 2 QUESTemp® 34
Serial Number £ TEGDI009s
Control Numbsr Stack#H -0
Received Date H Feb 28, 2025
Calibration Date : Mar 3, 2025
Recommended Dus Datg Mar 3, 2026

Calibraticn Mathod

Envlrenmental Conditions.
Ambient Temperatura
Ambient Retatlve Humidity
Calibration Place

Conditlon as recaived
Calibration Result

1. The 1 il

Calibration Procedurs No, CPT-04-11

{251 2)°C
{50 & 15} %RH
Fermanent Calibralion Leberatory
Momal

Ses dala attached
is bagad on 3

uneertainly mutliplied by 5 coverage factor k = 2, providing a lavef of

confidence of appreimatlaly 95%,
. Tha Unit Under Calibratlon (LUUIG) hers been calibrated by Lsing the werking standard which ie trecsable to $hUnfts, The callbratlen
procadure documentad is il o s it Ihe af ISOAES 17025 2017
The wesking slandard is indicated in page 2 of this cerificate.

[

ol

This raport applles to the llem calibated and shell not be reproduced axcapt In full, withoul written appmovel by Calibeation Laboratory,
Smart Tech Callbratlon 8 Sarvices Co., Lid,

“u-,'.i
5, This resulls of this repord amdy 1o the jlems calibreted. 2 ”
&
Date of Iszua L Kar 4, 2025 Approved by : .u..
Calibrated by M. Teaw )

AARNUIN -2
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Due Date
Sep 4, 2025
Sep 4, 2025
Nov 25, 2025

Fage 2 of 3

Traceahbility to
HA

WA

MP-TH




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certlificata No.: STCR-2502128-2 Page 3 of 3
Results of Calibration
1, Temperature measurement (WET @ Wet bulb)
STC Reading ULC Reading Correction Uncartainty
°C) {°C) (°C} (+°C)
20013 20,0 0013 016
30.016 30.0 0016 0.18
40,004} 399 0.100 .18
50.001 48.9 0101 0.18
2. Ternperalure measuremenl {DRY : Dry bulb)
STD Reading UUC Reading Carraction Uncertainly
(’C) ) °c) {#°C)
20.018 200 0018 016
30.013 0.0 0013 016
40.000 40.0 0000 016
&0.002 50.0 0002 016
3. Temperature measursment (GLOBE)
STD Reading UUC Reading Correction Uncertainty
°C) {°C) (°C} (+°C)
20,019 20.0 002 016
30,013 28.9 0113 016
40,023 399 0123 016
a0.010 49.9 G110 016
4. Humidity measuremant {RH)
STD Reading UUC Reading Carrettion Uncerainty
(%RH) (%RH} {%RH) (+%RH}
3981 40 -0.09 15
50.00 50 0.00 1.7
59.87 60 D13 1.7
6973 63 073 18

STD = Standard
UUC = Unlt Under Callbration

- End of Certificate -

",
NIAKNUIN -2
o -

SR
SMART TECH CALIBRATION & SERVICES CO,, LTD. ;M}z m
141508 MO 3, RANGSIT-NAKHON NAYOK ROAD, LAM PHAK KUT. m Pl
= = ANS! Waliamal Aecrediiation Board
THANYABURI, PATHUM THAN| 2110, THAILAND '—,”"//._.,H'"‘\\‘M:‘ ACCREDITED
Tel. +662-114-3148 *Email : slcal.md@@pmallcom  Websits ; sto-csl.oom Zd’d:::\"“\\ CALIBRATION LASDRATORY
AC-3003

@smarttachsal

911 58/108

Customar Hame

Egquipment Nama .
Manufacturar :
Madel :
Serial Number 1

Control Number 3
Received Data s
Culibration Data :
Recommended Dya Date
Calibratlon Methad 1

Eavirenmantal Canditions
Amblent Temperature
Ambient Ralative Humidily

Cellbration Place

Condition as received
Calibration Result

confidence of appesdmalaly 95%.

[

- The raparted expandad unceralnty is based on a

Certificate of Calibration .

Stack Consulling Ga.. Ltd.
1413504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,
A_ Bang Bua Thong. Monihaburl 11110

Heat Siress Manitor

QUEST

QUESTemp® 34

TEGO3ID

Stack#H-06

Falby 28, 2025

Mar 3, 2028

Idar 3, 2026

Calibralich Procedure No. CPT-04-11

(25 + 2)°C
(80 & 15) %RH
Permaneni Calibralion Laboratory

Namal
See data attached

progedurg documented e intended o implament ihe requirarnent; o 1ISONEG 17025 @ 2017

= @

The working standard is indicated m page 2 of this cerfificate.

Smarl Tech Calibraton & Services Go., Lid

g

Date of Issue
Calibrated by

This results of this report onty to the items calibrated.

Mar 4, 2025 Approved by
M. Taew

Certificate He. STCR-2502128-3
Work Ordar No. STCR-2502128
Pape 10of 3

iplied by & ga facter k = 2, providing o level of

The Linit Unrfer Calibration (UUIC) he been calibrated by using the working slandard which Is iracaabls 1o SI-Units, The calibrabon

This repar applies to the item calibrated and shall not ba reproduced except n full, withoul written approvel by cmlvgn Laboratory,




Calibration Report Calibration Report

Smart Tech Calibration & Services Co., Ltd, Smart Tech Calibration & Services Co., Lid.
Certificate No.: STCR-2502128-3 Fage 2 of 3 Certiflcata No.: STCR-2602128-3 Page 3 of 3
Standards Equipment Used Resulls of Galibration
1. Temperature measuremenl (WET : Vet bulb)
Equipment Name Serial Mo, Cartificata No. Due Date Traceability to STD Reading UUC Reading Cormaction Uncertainty
Tharmometer Slandard Readout 250220030008 TMU2402544 Sep 4, 2025 A c) 0 C) )
Secondary Reference PRT 04724 TMU2403544 Sep 4, 2028 NA 0013 o8 0113 016
Temperalure and Humidity Standard LA-O0002148 55236310314071958 Mow 28, 2025 MP-TH 20,024 299 0123 018
40.018 39.9 0119 0.16
Traceablllty a0.012 408 0112 016
This calibration is traceabis to the Internalional System of Unit via ;
- W& 2 A Catechnologies Co., Lid. 2. Temperature measurament (DRY : Dry bully)
- MP-TH : Micra Precislon Galibration Laboratary {Thailand) Co., Ltd. STD Reading UUC Reading Correction Uncertainty
°C) {°C) ) &)
20,013 19.8 0113 016
Q018 294 o118 [1A]]
40,022 388 0122 016
50018 49 4 0218 016

3. Ternperature measurament (GLOBE})

STD Reading UUIC Reading Correction Uncertainty
) ec) {c) {#'C)
20012 19.2 0112 016
3007 28.8 0117 0.16
40.013 399 0.113 018
50,014 49.9 0,114 0.18

4, Humidity measurament {RH)

ST Reading UUC Reading Carrettion Uneertainty
(%RH) {%RH) (%RH) {£%RH)
kg | a1 -1.09 1.8
4870 52 -2.30 17
5987 62 -2.13 17
6873 1 -1.27 1.8

STL = Standard
UUC = Unit Under Calibration

- End of Certificate -

AraNuIN 9-2 ¥ 59/108




D
RIS
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 5ol
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES m; =3
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 {vw//-\\ \\?

2Rt
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ! NSC-TISHTIS17025

CALIBRATION 0006

Certificate No. : 24PH334
Page: 10of 2

Certificate of Calibration

Equipment : Lux Meter
This certificate may not be reproduced other than in full,
r Digicon
NMusre o except with the prior written approval of the head of
Model : LX-73 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: T.067485
ID No.: .
Condition As-Received: Used Item
Received Date: 14 June 2024
Calibration Date: 21 June 2024
Reference: 2406-0485WN Submitted by: SMART ENVIRONMENTAL CONSULTANTS CO., LTD.
Ambient Temperature: ( 23 * 2 ) °C
Relative Humidity: (50 + 15 ) % 225/6 Moo 3, T.Ban Chang, A.Mueang Pathum Thani,
Pathum Thani 12000
Procedure used: Calibration were conducted using calibration procedure No. CP-PHO1 based on inverse square law technique.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Photometry & Encorder LMguide 9,6 m 120RC003 DL-0064-22 20 Jul 2025
2) High-accuracy Irradiance Standard OL FEL-U F-1470 TP-1047-23 08 Aug 2024
2.This resuilt of calibration was made on requested at the point specified by customer.
3.Test Equipment : Programmable Voltage/Current Source ( Model : OL83A, S/IN : 09220284 ).
4.Test Equipment : llluminance Meter ( Model : 51002, S/N : 080129 ).
5.The certificate Is valid only to the item calibrated on date and place of calibration.
6.This Certification is t ble to the International Sy of Unit d through:-
~National Institute of Metrology Thailand (NIMT)
-National Institute of Metrology (Thailand), NSC-ONSC Accredited No, Calibration 0144
Calibrated by :  Nivat Nitas Approved Signatory : /Wv'
Issue Date : 24 June 2024 [ 1Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek
[V/] Nuntawat Khamchai

AAKNUIN -2

Cert. No.: 24PH334

Page.: 2 of 2
Result of calibration:~ { * ) Without adjustment ( ) After adjustment
Function : llluminance Measurement Range : 40 Ix
Standard Value UUC* Reading Error Uncertain
(Ix) (Ix) (Ix) (xlx)
0 0.00 0.00 “
15 14.77 -0.23 0.21
20 19.65 -0.35 0.27
28 2747 -0.53 0.38
36 35.28 -0.72 0.49
Function : llluminance Measurement Range : 400 Ix
Standard Value UUC* Reading Error Uncertainty
(1x) (1x) (1x) (£1x)
40 39.3 -0.7 0.54
120 118.1 -1.9 1.7
200 196.9 -3.1 27
280 277.2 -2.8 338
360 3574 -2.6 49
Function : llluminance Measurement Range : 4000 Ix
Standard Value UUC* Reading Error Uncertainty
(Ix) (Ix) (Ix) (xlx)
400 392 -8 55
1200 1179 =21 17
2000 1966 -34 28
2800 2734 -66 39
3600 3509 91 50
Function : llluminance Measurement Range : 40000 Ix
Standard Value UUC* Reading Error Uncertainty
(Ix) (Ix) (Ix) (£Ix)
4000 3890 -110 56
5000 4860 -140 69

The reported uncertainty of measurement was based on a standard uncertainty multiplied by
a coverage factor k=2 , providing a level of confidence of approximately 95 %

UUC* = Unit Under Calibration.

-00o0-

911 60/108
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Professional Calibration & Services Co., Ltd. 3\,

S

I drwimnustil 12000

g
SN—"A =
50/888, 50/889 Moo 2, Rungsit-Nakomnayok Rd., Bungyeetho, Thunyaburi, m
A Tng : 02-117-0044 , 099-509-6465 E-mail : info.smartenvir@gmail.com Pathumthani 12130 Thailand BN “f’c'“c‘";{;“;’j“;‘:‘;
Tel : (+66)2150-6641 (Autoling), (+64)2569-5158 AN Bl

. U NN
Email | info@p-cal.com www.p-cal.com iyl W

Sound Level Meter Calibration Report s ¥ ==
Certificate of Calibration

Equipment Type : | Sound Level Calibrator - 3 | : g
Manufacturer + | Hangzhon m i EL30690/24
S . | awas221A ‘Control Number : PCAL150226
Serial No, 1 | AWAB221A0467E Customer Control : SM-SC-01
Sound Output (dB{A)) t | 1149 Description : Sound Calibrator
Calibration date i | 8 LU N 256:’ - Manufacturer : Hangzhon
N | U Toawa Wan Sudasd 308 (unimw)
Customer Name 0 Model : AWAB221A
Actual Reading (dB(A)) \ Serial Number . AWAB6221A0467E
Ne. Sound Level Meter Serial Numb Status
Before After Customer : Smart Environmental Consultants Co.,Ltd
1 | Scarlet Model ST-21D 820776 L i e sauil 225/6 wy 3 MNRN B.liaayuetil a.lyusnil 12000
2 | Scarlet Model ST-21D 820778 113.8 114.1 Pass
3 | Scarlet Model ST-21D 820780 113.8 114.1 Pass
4 Scarlet Model 5T-21D 821001 114.0 114.1 Pass Date of Receipt : 19-Jun-24
5 Scarlet Model ST-21D 821002 1142 114.1 Pass Date of Calibration ¢ 19-Jun-24
6 | RION Model NL-21 00954622 1138 114.1 Pass Environment : Temperature  23°C * 2°C
7 | RION Model NL-21 00241338 1139 114.1 Pass : Relative Humidity 50 % * 20 %
Calibration Method : Calibration Procedure Number CP-EL35
Calibration Results : See data attached
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor
k =2, providing a level of confidence of approximately 95%.
This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
A Sma rt EnVil’ granted by the Accreditation Body which has assessed the measurement capability of the laboratory
A e e and its traceability to recognized national standards and to the units of measurement realized at
T + : - F the corresponding national standards laboratory.The results relate only to the item calibrated.,
P@{.L + % % \ I'v This certificate shall not be reproduced other than in full except without the prior written approval
ey
(Mr.Pakawat Pratoomchat) (Mr.Atirat Thaipradit) of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.
Environmental Scientist Environmental Monitoring Manager
Calibrated By Authorized Signature
' _ % M 21-Jun-24
Mr. Suttawich Tochai
(Mr. Manote Piwnimnual) Issued Date

Smart Environmental Consultants Co.,Ltd
225/6 Mao. 3 Ban Chang, Mueang Pathumthani, Pathumthani 12000

Tvs + 02-117-0044 , 099-509-6465 E-mail : info.smartenvir@gmil.com AARWIN §-2 1 61/108




CALIBRATION REPORT

Professional Calibration & Services Co.,Ltd.

Certificate Number:  EL30690/24

Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Date
Sound Level Meter 030606101 ANAB : AC-2590 EL12298/24 27-Mar-25
Sound Level Calibrator 141208123 ANAB : AC-2590 EL12312/24 24-Mar-25

Condition as received : Normal
Definitions :-

* ANAB - The ANSI National Accreditation Board

AARNUIN -2

CALIBRATION REPORT

Professional Calibration & Services Co., Ltd.

Certificate No.:  EL30690/24

Calibration Results

Sound Calibration

Page: 3 of

UUC Setting Measured Value Uncertainty (£) Tolerance Limit Values
94 dB 94.0 dB 0.2 dB 937 -~ 943 dB
114 dB 114.0 dB 0.2 dB 1137 ~ 1143 dB

Note:

1) Tolerances or specifications report in table above are based on the product data sheet Sound Level Calibrator AWAG6221 A,

w1 62/108

..End...




Name of Product:
Model:

Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date:

I Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification given in

z

7z

”

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20250407127

Sound Level Meter

ST-21D

820776

Class 2

Pass

2025-04-07

2026-04-06

Calibrated by:

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

lll. ~ This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:

2. Type & serial No. of Microphone: AWA14421A-000622

0K

3. Adjustments to indicated sound levels:

Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

4. Measuring up limit: 138 dBA

electric signal tests.)

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Y

@D

Calituestion |abuestury
3519

5. Frequency weightings (Acoustic signal tests for Z weighting, other

6. Self-generated noise

Microphone replaced by electrical input signal device

24.6 dB(A) 27.4 dB(C) 36.2 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.5
Rate of the S weighting decrease (dB/s) 43
Deviation of F&S -01
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -1.0
2 -18.2 -26.9 -26.9 -7.0
0.25 -27.1 / -36.1 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle

nominal value

Positive half

nominal value | Negative half

nominal value

LCpeak-LC(dB) 35 35 23

2.4

23

2.4

11. Overload indication: _Pass

12. Statistical analysis function

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ Z frequency /Hz A ¢ Z
20 -50.4 -6.3 -0.2 1000 0.0 0.0 0.0

315 -39.6 -3.1 0.2 2000 13 -0.2 0.0

63 -26.2 -0.9 -0.1 4000 12 -0.6 0.0

125 -16.2 -03 -0.1 8000 -12 -3.2 0.0

250 -8.7 -0.1 0.0 12500 -n1 -13.1 0.0

500 -33 0.0 0.0 / / / /

AARNUIN -2

Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB
Scancycletime: 60 S: Measurement period: 180 S.
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ltems Measured value/dB Theorevt;clile(}zléulated Error/dB
LAeq,T 133 N3.4 -0.1
L5 121.0 121.0 0.0
L10 119.0 119.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
L95 85.1 85.0 01

Uncertainty of measurement results:_0.4 dB (k=2)

Environment conditions

: Air temperature: 20 °C
Relative humidity: 50 %
Static pressure: _101.8 kPa

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within atolerance of +20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC61672-3 Sound Level Meters Part 3: Periodic tests
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CERTIFICATE OF CALIBRATION

NO. 20250407129

Name of Product: Sound Level Meter
Model: ST-21D

Serial Number: 820778
Specification: Class 2
Conclusion: Pass

Date of calibration: 2025-04-07
Due Date: 2026-04-06

Calibrated by: _ g1

I Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification given in
the Manual(s) or respectively surpass then, and applies only to the unit identified above.

Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

lll. ~ This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: ~ 0K . -
4. Measuring up limit: 138 dBA

2 Type & serial No. of Microphone: AWA14421A-000651 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests.)
Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ Z frequency /Hz A : Z
20 -50.4 -6.1 -0.1 1000 0.0 0.0 0.0

315 -39.6 -3.0 -0.1 2000 13 -0.1 0.0

63 -26.2 -0.9 0.0 4000 13 -0.6 0.0

125 -16.2 -0.2 0.0 8000 -12 -3.2 0.0

250 -8.7 0.0 0.0 12500 -1.0 -13.0 0.0

500 -3.2 0.0 0.0 / / / /
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6. Self-generated noise ltems Measured value/dB Theorevtlaclzle(}zl;ulated Error/dB
Microphone replaced by electrical input signal device
LAeq,T 13.3 13.4 -0.1
245 dB(A) 2614B(C) 348 dB(2) L5 1210 1210 00
7. F&S Weighting L10 19.0 19.0 0.0
Rate of the F weighting decrease (dB/s) 34.6 L50 103.0 103.0 0.0
Rate of the S weighting decrease (dB/s) 42 L70 811 87.0 0l
Deviation of F&S -01 L95 851 85.0 0l
8. Level Linearity (A-weighting at frequency 1kHz)
Uncertainty of measurement results:_0.4 dB (k=2)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB Environment conditions
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB ‘ Air temperature: 20 °C
Max error at 10dB steps below reference sound level 0.1 dB Relative humidity: 50 %
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB Static pressure: _101.8 kPa
9. Tone burst response (A Weighting) :
Test specifications:
Toneburst response /dB 1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
Single Toneburst duration /ms procedure SMIP004-CA-152.
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA 2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent

capacitance within atolerance of £20%.
500 0.0 -4.0 -29 -7.0 3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

200 -1.0 -1.4 -6.9 -1.0
References:
2 -18.2 -26.9 -26.9 -7.0
IEC61672-3 Sound Level Meters Part 3: Periodic tests
0.25 -27.1 / -36.1 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle | nominal value | Positive half | nominal value | Negative half | nominal value

LCpeak-LC(dB) 35 35 23 2.4 23 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB
Scancycletime: 60 S: Measurement period: 180 S.
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Name of Product:
Model:

Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date:

z

7z

”

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20250407131

Sound Level Meter

ST-21D

820780

Class 2

Pass

2025-04-07

2026-04-06

Calibrated by:

Y

@D
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3519

I Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification given in
the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

lll. ~ This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: ~ 0K

2. Type & serial No. of Microphone: AWA14421A-000620

4. Measuring up limit: 138 dBA

3. Adjustments to indicated sound levels:

Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

electric signal tests.)

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ Z frequency /Hz A ¢ Z
20 -50.3 -6.4 -0.2 1000 0.0 0.0 0.0

315 -39.5 -3.0 0.0 2000 13 -0.1 0.0

63 -26.2 -0.8 0.0 4000 13 -0.6 0.0

125 -16.1 -0.2 0.0 8000 -12 -3.2 0.0

250 -8.7 0.0 0.0 12500 -1.0 -13.0 0.0

500 -3.2 0.0 0.0 / / / /

5. Frequency weightings (Acoustic signal tests for Z weighting, other

AARNUIN -2

6. Self-generated noise

Microphone replaced by electrical input signal device

24.4 dB(A) 26.9 dB(C) 36.1dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.6
Rate of the S weighting decrease (dB/s) 43
Deviation of F&S -01
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -1.0
2 -26.9 -26.9 -7.0
0.25 / -36.1 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle | nominal value

Positive half | nominal value | Negative half

nominal value

LCpeak-LC(dB) 35 35

23

2.4

23

2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB

Scancycletime:_60 S: Measurement period: 180 S.
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ltems Measured value/dB Theorevt;clile(}zléulated Error/dB
LAeq,T 133 N3.4 -0.1
L5 121.0 121.0 0.0
L10 119.0 119.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
L95 85.1 85.0 01

Uncertainty of measurement results:_0.4 dB (k=2)

Environment conditions

: Air temperature: 20 °C
Relative humidity: 50 %
Static pressure: _101.8 kPa

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within atolerance of +20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC61672-3 Sound Level Meters Part 3: Periodic tests
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CERTIFICATE OF CALIBRATION

NO. 20250407152

Name of Product: Sound Level Meter
Model: ST-21D

Serial Number: 821001
Specification: Class 2
Conclusion: Pass

Date of calibration: 2025-04-07
Due Date: 2026-04-06

Calibrated by: _ g1

I Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification given in
the Manual(s) or respectively surpass then, and applies only to the unit identified above.

Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

lll. ~ This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: ~ 0K . -
4. Measuring up limit: 138 dBA

2 Type & serial No. of Microphone: AWA14421A-000682 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests.)
Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ Z frequency /Hz A : Z
20 -50.4 -6.1 -0.2 1000 0.0 0.0 0.0

315 -39.4 -3.1 0.0 2000 14 -0.1 0.0

63 -26.2 -0.8 0.0 4000 13 -0.6 0.0

125 -16.2 -0.2 0.0 8000 -12 -31 0.1

250 -8.6 0.0 0.0 12500 -1.0 -13.0 0.0

500 -3.2 0.0 0.0 / / / /
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6. Self-generated noise ltems Measured value/dB Theorevtlaclzle(}zl;ulated Error/dB
Microphone replaced by electrical input signal device
LAeq,T 13.3 13.4 -0.1
24,6 dB(A) 26.4 4B(C) 37.0 dB(2) L5 1210 1210 00
7. F&S Weighting L10 19.0 19.0 0.0
Rate of the F weighting decrease (dB/s) 345 L50 103.0 103.0 0.0
Rate of the S weighting decrease (dB/s) 42 L70 811 87.0 0l
Deviation of F&S -01 L95 851 85.0 0l
8. Level Linearity (A-weighting at frequency 1kHz)
Uncertainty of measurement results:_0.4 dB (k=2)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB Environment conditions
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB ‘ Air temperature: 20 °C
Max error at 10dB steps below reference sound level 0.1 dB Relative humidity: 50 %
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB Static pressure: _101.8 kPa
9. Tone burst response (A Weighting) :
Test specifications:
Toneburst response /dB 1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
Single Toneburst duration /ms procedure SMIP004-CA-152.
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA 2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent

capacitance within atolerance of £20%.
500 0.0 -4.0 -29 -7.0 3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

200 -1.0 -1.4 -6.9 -1.0
References:
2 -18.2 -26.9 -26.9 -7.0
IEC61672-3 Sound Level Meters Part 3: Periodic tests
0.25 -27.1 / -36.1 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle | nominal value | Positive half | nominal value | Negative half | nominal value

LCpeak-LC(dB) 35 35 23 2.4 23 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB
Scancycletime: 60 S: Measurement period: 180 S.
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Name of Product:
Model:

Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date:

I Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification given in

z

7z

”
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CERTIFICATE OF CALIBRATION

NO. 20240816047

Sound Level Meter

ST-21D

821002

Class 2

Pass

2024-08-16

2025-08-15

Calibrated by:

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

lll. ~ This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:

2. Type & serial No. of Microphone: AWA14421A-000501

0K

3. Adjustments to indicated sound levels:

Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

4. Measuring up limit: 138 dBA

electric signal tests.)

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Y

@D
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5. Frequency weightings (Acoustic signal tests for Z weighting, other

6. Self-generated noise

Microphone replaced by electrical input signal device

25.3 dB(A) 26.1dB(C) 35.1dB(Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.6
Rate of the S weighting decrease (dB/s) 44
Deviation of F&S 0.0
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -1.0
2 -18.2 -26.9 -26.9 -7.0
0.25 -27.1 / -36.1 -7.0

10. Peak C sound level (500Hz) :

Cycle

One cycle | nominal value

Positive half

nominal value | Negative half

nominal value

LCpeak-

LC(dB) 35 35 23

2.4

23

2.4

11. Overload indication: _Pass

12. Statistical analysis function

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ Z frequency /Hz A ¢ Z
20 -50.6 -6.1 -0.2 1000 0.1 0.0 0.0

315 -39.5 -3.2 -0.1 2000 13 -0.2 0.0

63 -26.2 -0.8 0.0 4000 12 -0.6 0.0

125 -16.2 -03 -0.1 8000 -12 -3.2 0.0

250 -8.7 -0.1 -0.1 12500 -1.0 -13.0 0.0

500 -33 0.0 0.0 / / / /

AARNUIN -2

Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB
Scancycletime: 60 S: Measurement period: 180 S.
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SMART TECH CALIBRATION & SERVICES CO,, LTD. “::‘:--\-._\\'j‘/'—_.//’/'}'
ltems Measured value/dB Theoretical calculated Error/dB 14/508 MOD 3, RANGST-NAKHON NAYOK ROAD, LAM PHAK KUT. M e
value/dB E L = ANSI Netivaat Accreditaiion Roard
THANYABURI, PATHUM THANI 12110, THAILAND Z - — - ACCREDITED
LAeq, T n33 13.4 -01 Tel, +662-114-2148  Emall : stoal md@gmil Wabsite : sto-cai NS - ———
h b H eligsicalpd Earailcon Jivats ep icalica Drfiili CALIBRATION LABORATORY
-3
L5 121.0 121.0 0.0 SRR
Lo 19.0 19.0 0.0 i 57 LT
Certificate of Calibration
L50 103.0 103.0 0.0 - - .
L90 87.1 87.0 0.1
L95 85.1 85.0 01 Certificate No. STCR-2502128-19
Waork Order No. STCR-2502128
Uncertainty of measurement results:_0.4 dB (k=2) Page 1 of 3
Environment conditions Customer Name :  Stack Consulting Co., Ltd
. A termperature:  20°C 14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,
Relative humidity: 50 7% A. Bang Bua Thong, Menthabuan 19110
Static pressure: ~ 101.8 kPa Equipment Nama : Sound Lavel Meter
Manufacturer ¢ FRion
Test specifications: Madel ;o NL-2i
1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration Serizl Numbar 1 00954622
procedure SMTP004-CA-152. Control Numhar : Slack#N-12
2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%. Recelved Data i F=b28, 2025
3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and Calibration Data i Mar 1, 2025
pressure responses of the Sound Level Meter.
Racommanded Dug Date Y Mar 1, 2026
Calibration Method i Calibraiion Procedurs Mo, CPE-04-01
References:
IEC61672-3 Sound Level Meters Part 3: Periodic tests Environmental Conditions
Ambient Temperature i {252 2)°C
Ambient Ralative Humidity 3 {50 + 15) %RH
Calibration Flace ¢ Parmanenl Calibration Laboratory
Gonditicn as received g Mormal
Calibration Result ¢ Ses dala attached
1. The reporled exp Is based an a uncertainty multipliad by a8 covarage faclor k = 2, provading a level of confldence
of Bpprosimetely 85%.
2. The Unll Under Calbeation {UUC) has been callbrated by Lsing the woeking slandard which is tracesble to S1-Units, Tha calibeation procedure
157 ba im it the raguil of ISONEC 17036 - 201T
3. The working standard |g Indwated in page 2 of this certificate.
4, This raport applies o the ilem calibrated and shall not be mproduced sxespt in full, withoul wrilten approval by Calibration Laboratory, Smar
Tech Calibration & Sarvicss Co., Lid,
5 This reeuits of this mpor only 10 the ftems calibrated.
Cate of Issua I Mar 5, 2025 Approved by :
Callbrated by 8 G Jrayu
Esmarttechcal
>
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Calibration Report

Smart Tech Calibration & Services Co., Ltd

Certificate Np.:  STOR-2502128-19

Page 2 ol 3

Standards Equipment Used
Equipment Name Serial Mo. Cariificate No. Dug Date Traceability to
Sound Calibrator NI75185 5523631031354566  Nov 6, 2025 MP-TH
Traceability

This cafibration is traceable o the Intemational System of Unit via

- MP-TH : Micro Precisicn Callbration Laboratory (Thailand) Co., Ltd.

PANUIN 3-2

Calibration Report

Smart Tech Calibration & Services Co., Lid.

Certificate No.:

STCR-2502128-19 Page 3 of 3
UUC Range . {30 lv 130) dB Resalution : 01 dB
Results of Calibration: [ ] Wilhout adjustment [ ‘/] With adjustment
Appearance and Funclion of Use Inspaction ; GoOD
Sound Level Calibration @ Frequancy 1 kHz Setect© A
UL, Reading
Response times BTD. Yalue Comection {t) Uncertalnty
Bofore Adjustment | After Adjustment
FAST 94.08 dE 935 dB 94.0 dB 0.09 4B 040 B
114.07 dB 1133 dB 1138 dB 027 dB .40 dB
SLOW 4.0 dg 93.5 ol 94,0 0B (.03 dB 040 4B
114.07 dB 113.2 48 113.8 dB 0.27 dB 040 dB
Sound Leval Callbrabon @ Frequency 1 kMz Salact: C
UUC, Reading
Response tmes 5T0. Valtue Carreclion (1) Uncartainty
Befara Adj it After Adj t
FAST 8405 dB 13.4dB 94.0 dB 008 dB 0.40 dB
114 .67 dB 113.3dB 115.68dB .27 dB 040 dB
SLOW 94.08 dB 13.6 dB 4.0 4B .05 dB 0.40 4B
114,07 dB 113.3 dB 1138 dB 0,27 dB 0.40 dB
5TD = Standard
UuC = Unit Under Calibration
- End of Ceortificate -
= ot
=
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SMART TECH CALIBRATION & SERVICES CO., LTD. <
et

14/508 MO 2, RANGSIT-MAKHON NAYOK ROAD, LAM PHAK KUT,

\\‘\‘\

{

ANSI Natioaw) decradilesor Goerd

THANYARURI, PATHUSM THANI 12110, THAILAND 2%“\; ACCREDITED
_ % ey
Tel +662-114-3148  Ermail : sical. mo@gmail.com  Website : sle-cal.com "4.;:;:\\\\“ CALIBAATION LABORATORY
AC 3083

@smartacheal

Certificate No. STCR-2502128-12

work Order Bo, STCR-2502128

Page 1 of 3
Customer Name :  Btack Consulting Co | Lid,
14/3504-3505 Moo, 14, Soi Pailin, T, Bang Bua Thang,
A, Bang Bua Theng, Nonlhaburi 11110
Equlpment Name i Sound Laval Meter
Manufacturer :  Rien
Madel : NL-22
Serlal Number 00241338
Control Number 1 Stock#N-02
Recelved Date % Feb 38, 2025
Calibration Date : Mar 3, 2025
Recommended Due Date : Mar 3, 2026
Calibration Method i Calibration Procedure Mao. CPE-04-01
Enviror:mental Conditions
Ambien! Temperature 1 [(I5+FC
Ambient Relative Hurmidity 3 (B0 + 15) %RH
Calibralicn Flace :  Pemanant Calibralion Laboratary
Cendition as received o Noimal
Calibration Result : See data attached
1. The reporled expanded uncertainty |s based an & ! iy iplied by a ge faclor k = 2, providing & leval of confldence

of apprecimatealy 95%.

~

The Unit Under Calibration {JUC) has been callbrated by using the working standard which i tracesble Io S1-Units, The calibration procedurs
documented is inberded Io implament tha requiremenis of ISONEC 17025 ; 2097

2

The working standard is indiceted in page 2 of this cortificate.

bel

Thes report applies ta the item calibrated and shall ned ba mapeodusad excapt n full, withaut witlen appeoval by Calfbration Leboratary, Smart
Tach Calibration & Services Co., Ltd.

5. This resulls of Ihis mapant oniy 1o I1he ilems calibrated.
Date of Issue T Mar 5, 2025 Approved by :
Calibrated by t C.Jirayu

AARNUIN -2

Calibration Report

Smart Tech Calibration & Services Co., Ltd
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Certificate No.:  STCR-2502128-12

Standards Equipmant Used

Equipment Name Serial No. Certificate No.
Sound Calbrator N975185 5523631031354566
Traceability

This calibration is traceabls (o the Intemational System of Unit via

- MP-TH ; Micro Freclsion Calibration Laboratory (Thailand) Co., Lid.

Dus Date

Now 6, 2025

Fage 2 of 3

Traceability to
MP-TH




Calibration Report

Smart Tech Calibration 8 Services Ca,, Ltg.

Certificate No.. STCR-2502128-12

Page 3 of 3
UUC Range @ (30 to 130) dB Rasalution : 014dB
Results of Catibration: { ] Without adjustmant [ ‘/] With adjustment
Appsarance and Function of Use nspection : GooD
Sound Level Calibration @ Frequency 1 kHz Satect: A
UUG, Reading
Response times STD. Value Corraction (£} Uncertainty
Beafore Adjusimant Alfter Adjustment
FAST 9409 4B B34 dB 940 dB 0.08 48 0.40 dB
114.07 dB 113.0 dB 1125 48 3,27 dB 0.40 di
SLOW a4 08 dB 93.3 dB 94.0 dB .05 dB 0.40 4B
114,07 dB 1131 dB 113.8 dB 0.27 aB Q.40 dB
Sgund Level Calbralion 3 Frequency 1 kHz Select: C
LLUC, Reading
Response timas STD. Value Catresllon (£} Uncertainty
Eefore Adjustonant After Adj t
FAST 4400 dB 93,3 4B 24.0 dB 0.0% dB 0.40 dB
114,07 dB 113.0 dB 1138 dB 027 dB Q40 dB
SLCW 84 08 dB 93.3 dB 24,0 dB 0.0% dB Q.40 dB
11407 dB 113.0 dB 113.8 dB 0.27 dB 040 d8
STD = Standard

UUGC = Unit Under Calibration

- End of Cartificate -
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S K SALES AND SERVICE CO.LTD.
194,/56, 194/57 Thakham Rd. Somae Dam
Bang Khun Thian Bangkok 10150
Tel, : 02:417-2144 Fox : 02:417-2155

Certificate of Calibration

Reference Mo. 5228/2403-071 Certificate No. ; $2404-1235
Customer Smart Environmental Consuitants Co. Ltd. Page 1 0f 2
225/6 Moo3 Banchang, Mueang Pathumthani,
Pathumthani 12000
Equipment pH Meter
! pH Meter pH Electrode
Manufacturer EUTECH EUTECH
Model PH 700 -
Serial No. 3133752 ECFC7252101B
1D No. E | PH-001 -
Recelved Date 1 B April 2024
Calibrated Date 8 April 2024
Issued Date 19 April 2024
[ Environment Start Calibration Stop Calibration
Ambient Temperature ( °C ) 251 258
| Relative Humidity (% RH) 50 } , 53
Place of Calibration Laboratory
Calibrated by Mr. Parinya Rodpea
Callbration Method
In-house method @ WI-28 based on direct measuremeant by using certified reference material (CRM)
and standard voltage calibrator
Condi it f calibrati
1. Reference standard material
pH Solution Lot No. Exp Date
1) pH Buffer Solution 4.0 904723 10 June 2025
2) pH Buffer Solution 7.0 904725 10 June 2024
3) pH Buffer Solution 10.0 904724 10 June 2024
2. Reference standard Instrument
Instrument Model| Serial No,  Cerdificate Mo, Due Date
1) Multifunction Calibrator CA 150 23M5018 24E591 13 February 2025

3. This result of calibration was found accurate as shown on date and place of calibration for this item anly
4. This certificate can be traceable to International System of Unit :

- Through Technalogy Promotion Association (Thailand-Japan)

- Through C.P.A.Chem LTD.

{ Mr.Suphachal Saksri )
Authorized Signatory

e

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor k, providing

a level of confidence level of approximately 85 %

This certificate may not be reproguced other than in full except with the pricr written approvel of the § K Sales And Service Company Limited,

AARNUIN -2

Certificate No : ~ $2404-1235 Page 2 of 2
Calibration Result
Calibration by using standard buffer solution
Performing 3 Point calibration standard curve using buffer : 4,7,10
STD Buffer UUC Reading Uncertainty
Solution Before Adjust After Adjustment e ( pH) Qovermoe
(pH) (pH) (pH) (mv) e freor
4.008 3.84 4.02 178.3 0.012 0.017 2.10
6.985 6.88 7.01 14 0.025 0.017 2,05
10,010 9.93 10,02 4862 | 0010 0.017 213
Calibration by using electrical signals
Performing standard curve by multifunction calibrator at pH : 4,710
Nominal Value Standard Apply Actual UUC Reading Uncertainty Coverage
(pH) (mV) (mv) (pH) (£ mv) factor k
0.00 414.12 415 0.02 058 2,00
0 | 354.96 ass 1.02 0.58 2,00
2.00 29580 | 206 | 202 058 200
3.00 2364 | o237 301 0.58 2,00
400 177.48 177.9 401 0.060 2.00
50 | a2 1187 | s01 | o060 | 200
6.00 591 | 95 | 600 | 00860 200
700 0.00 03 7.00 0.060 2,00
800 5916 | 588 8.00 0.060 2.00
900 | = -11832 179 9.00 0,080 2,00
10.00 177.48 AT7.A 10.01 0.060 2.00
1100 236.64 2% | 1101 | o058 2,00
12.00 T 2e580 | 29 12.02 0.58 S 200
13.00 -354.96 -355 13.02 0.58 200
14.00 41312 | a4 | 1402 0.58 2.00

Slope 1.
Siope 2 :
STD = Standard

w1 74/108

100 %
94.1 %

UUC = Unit Under Calibration

Resolution: 0.01 For pH Function and 0.1/1 for mV Function

** End of Calibration Report **




5 K SALES AND SERVICE CO.LTD.
194/56, 194/57 Thakhiom Rd. Semae Dom

Bong Khun Thion Bangkek 10150 ’-”/[{‘E:!-‘I\:‘\;\}e _
Tel. ; 02-417-2144 Fax ; 02-417-2155 gfﬁ%ﬂﬁﬁ
Certificate of Calibration
Reference No. 5228/2403-071 Certificate No. @ 52404-1234
Customer Smart Environmental Cansultants Co. Ltd. Page 10f2
225/6 Moo3 Banchang, Mueang Pathumthani,
Pathumthani 12000
Equipment Electronic Balance
Manufacturer JOAN Lab
Model FAZ2204
Serial No. 1032301082
1D No. BL 001
Received Date 8 April 2024
Calibrated Date 8 April 2024
Issued Date 19 April 2024
Environment Minimum Value | Maximum Value |
|Ambient Temperature ( °C ) 250 255 |
[Relative Humidity (% RH) 50 51 |
|Atmospheric Pressure (mbar) 1011 =N 04
Place of Calibration . Laboratory - - -
Calibrated by Mr. Parinya Rodpea
Calibration M
In-house method : SK-WI-08 base on UKAS Lab 14 Edition 8, July 2019
Guidance on the calibration of weighing machinesused in testing and calioration laboratories
Reference standard instrument
Instrument 1D No. Certificate No. Due Date
Standard weight set MASS-WE-37 M23040785 21 April 2025
Condition of this result of calibration

1. This result of calibration was found accurate as shown on date and place of calibration for this item only
2. This certificate can be traceable to International Systern of Unit :
- Through Mass and scale calibration laboratory of Thai scale Co..Ltd.

r— ‘—}73‘)‘,

( Mr.Suphachai Saksri )
Authorized Signatory

—

(s

The reported uncertainty is based on a standard uncertainty multiplied by a converage factor k=2 providing
a level of confidence level of approximately 95 %

This esrtificate may not be reproduced cther fhan in full except with the pricr writien approval of the § K Sales And Senvice Company Limited.

AARNUIN -2

n

Description of UUC

1.Repeatability of reading

Certificate No. : $2404-1234

Page 2 of 2

Capacity : 220 g
Resolution : 0.0001 g

Calibration Result

Applied weight Standard Deviation of reading
(g) (a)
20.0000 0.000071
e 2000002 0000053

Before adjustment

2.Departure from nominal value

Applied weight Balance reading Correction Uncertainty
{g) (g) (g) (g)
20.0000 20.0008 -0.0008 0.00011
100.0001 1000013 | -0.0012 0.00018 )
200.0002 200.0057 -0.0056 0.00030
After adjustment
Applied weight Balance reading Correction Uncertainty
(g) (g) {g) (xg)
Zero setting 0.0000 0.0000 0.00011
10000 1,0000 0.0000 0.00011
~ 20.0000 © 200001 00001 | 0.00012
40.0000 40,0001 N -0.0001 © 0.00014
60.0001 60.0001 0.0000 0.00018
80.0000 B80.0001 -0.0001 0.00018
100.0001 100.0001 0.0000 0.00018
120.0001 120.0001 0.0000 0.00030
140.0001 T 1400001 0.0000 000030 |
160.0002 160.0001 0.0001 0.00030
| 180.0001 180.0001 0.0000 0.00030
~200.0002 200.0001 0.0001 000030
3 Effect of off-center loading : Used weight 100 g was place to various position on the pan
Position Balance reading (g) a
E 100.0000
(s A 1000000 | A
B 999999 LB
i & © 100.0001 7/
D 99.9999
Maximum Difference 0.0001

11 75/108

** End of Calibration Report **
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S K SALES AND SERVICE CO. LTD. %&

194/56, 194/57 Thakham Rd. Samae Dam T3
Bang Khun Thian Bangkok 10150 %/,ﬁ&“
Tel. : 02-417-2144  Fox : 02-417-2155 G NSC-TIS\TIS 17025
CALIBRATION 0261
Certificate of Calibration
Reference No. 5228/2403-071 Certificate No. : S$2404-1233
Customer Smart Environmental Consultants Co.,Ltd. Page 1 of 2
225/6 Moo3 Banchang, Mueang Pathumthani,
Pathumthani 12000
Equipment Hot Air Oven
Manufacturer Memmert
Model UF 55
Serial No. B222.3378
ID No. Oven-001
Received Date 8 April 2024
Calibrated Date 8 April 2024
Issued Date 18 April 2024
Environment

Minimum Value Maximum Value

\Ambient Temperature ( °C) 26.8 i 27.6 P J
Relative Humidity (% RH) | 53 | 56 ‘
AC Line Voltage (VAC) 224 226 £ J

Place Of Calibration
Calibrated by

Laboratory
Mr. Parinya Rodpea

Calibration M
In-house method : SK-WI-23 base on Thai Laboratory Accreditation Scheme Publication Reference G-20

nditi i li
1. Reference standard instrument
nstrument Serial No. Certificate No. Due Date
1)  Data acquisition/Switch unit MY49003278 L2311-295 3 May 2024
2) Multiplexer Module MY41082447 L2311-295 3 May 2024

2. This result of calibration was found accurate as shown on date and place of calibration only
3. This certificate can be traceable to International System of Unit :
- Through Thailand Institute of Scientific And Technological Research (TISTR)

R

)

PN
(72]

Approved by :

( Mr.Suphachai Saksri )
Authorized Signatory

(/

The reported uncertainty is based on a standard uncertainty multiplied by a converage factor k = 2.0 .,providing

a level of confidence level of approximately 95 %

This certificate may not be reproduced other than in full except with the prior written approval of the $ K Sales And Service Company Limited.

AARNUIN 2

Certificate No. : $2404-1233 Page 2 of 2
Table1 General Information
Working Area ( W*L*H) 40 *33 *40 cm
Fresh Air OFF
Table2 Chamber Perfomance
Setting Average Indicating Measured Measured Overall
Temperature Temperature Stability Uniformity Variation
o
{6) (c) (+'c) (‘c) (‘c)
104.0 104.0 0.14 059 0.69
180.0 180.0 0.20 1.05 1.36
Table3 Temperature Distribution
Setting Average Standard Reading ( C ) Uncertainty
Temperature ( °c
(OC) No. 1| No.2 | No.3 | No.4 [ No.5 | No.6 | No.7 [ No.8 | No.9 +8)
104}.70_ 104.30( 104.20| 104.28 | 103.96| 104.01| 104.30| 103.87| 103.79| 103.87 0.656
180.0 180.84 180.69] 180.56 | 180.88| 180.30| 180.45| 180.60| 179.73| 180.64 0.80
Resolution : 01 (o
* Probe No. 9 is Reference Probe
T | s g 3
No3 & Nod#

o - im—

R

w
Notes : 1. The temperature stability is the one-haft of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The reported uncertainty of measurement were excluded Uniformity and Stability

** End of Calibration Report **
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOX 10250

TEL. 0-2717-3000 FAX, 0-2719-9484

Gert.No.: 24TW83

Certificate of Testing Page.: 1 of 2
Equipment : " DO Meter
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE4ADD33
ID No. : N
Received Date : 14 May 2024
Test Date : 15 May 2024

Reference :

2405-0413WN-1

Submitted by :

Laboratory Condition :

Test Procedure :
Tested by :

Approved by :

( ) Unnopphol Harachal

( ) Ponpan Paipim
(v/) Saithip  Meangmai

Issue Date :

Panjapel Pulp Industry Public Company Limited

540, 540/1 Sol Bangkhae 7, Bangkhae,

Bangkhae, Bangkek 10160

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH2

by Comparison Technique with Azide Medification Method

Walalak Sirthean

ga,‘ﬂnif

Approved Signatory

17 May 2024

Cert.No.: 24TWa3
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the refersnce standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thalland-Japan), .

Instruments Serial No. 1D No. Certificate No. Due Date
1. Buretle - 130BU10 23CG1172 22 Mar 2025
2. Ba_ianca 14233821 110RC0O01 23MM405 16 July 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sedium Thiosulfate pentahydrate Merck AM1TE3316 100.2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: ~ 9K1J0040

Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
{mgllL} (mglL} {malt)
8.20 8.20 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

-olo-




&= DKSH

S Certificate No.: C15240840
= Certificate of Calibration e 2o
| /"-1,/7:\'\,\3 I ge
H R H .
' KSC-TIS-TIS 17025 i Reference standard equipment:
[
Equipment Cerlificate no Cal. date Next Cal. date
i i : Digl i i - 4 i
= Equipment ; Digital Thermometer with Probe Certifcate No. : 15240840 g Digital Thermometer with Probe QR23-2909 01 December 2023 | 61 December 2024
) Model . pH 150 lssued Date ; 03 September 2024 i
| Serial No. : 3015462 Job No, : WO-0004 .
i rerme No. - WO-00040594 ‘1 Calibration Results:
Manufacturer : EUTECH Page:1 of 2 i
Without Adjustment
ID Ne.: - Condition : In Condition
Sensor Type: RTD Electrode Serial No.: 084 Channel: -

Diameter {mm}: 4

Length (mm): 1200

Immersion (mm): 110

1 Customer : PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED.
| i Calibrate Point.(°C) | STD. Reading (°C} | UUC. Reading (“C) |Comection of UUC {°C)| Uncertainty (£ °C)
f 51/1 Moo 3 Homak Sub Dist Rd. Homok,
) | 23.0 23.049 23.0 0.049 0.20
B Bang Sai, Ayutthaya 13190 k
[ i 25.0 25.048 250 0.048 0.20
! : 27. 27, 0.048 0.20
Environment Condition :  Temperature: w°c = 10°C | 270 7.049 o 0 z
a Humidity: 55%RH & 25 %RH
: Voltage: 220VAC = 10 % |
l The End of Cerificate

. Calibration Place : PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED. { Lab Waste Water )
54/1 Moo 3 Homek Sub Dist Rd. Homok,

Bang Sal, Ayutthaya 13190 -

[

Calibration By : Mr. Siwapan Srijan
Calibration Date : 02 September 2024 i
The Method used : In house method, CAL-WI-68, by comparison with standard thermomeler i

Traceability : This certificate is traceable to the International System of Unit maintained by: :; L
Quality Reborn Co. Ltd. (QR) ;

{Mr. Pramote Ramrong)

(Mr. Siwapan Srijan)

Authorized signatory

Person in charge
Lystem of Unlis (1), 1t provides traceabifity of measurement

This certifizate is fssued the units of ding to the §
to international af national standard or ciher grized nafional
i The mea inty staled Is the expandsd
i facior (k=2) lo provide a level of of app
f Measurement {GLM).
These results may be affected by from &p The results relats only to the lems tested, calibratod o sampled, The
report shall not be reproduced except in fult withoul approval of DKSH Technology Limited.

inly which i= obtained fram the standard uncertainty multiplied by the coverags
BE%. 1 is ined in d. with the Guide to Expression of Uncertainty In

H 1A Fupamey maTuTal e
L DISH Tachnelogy Limited
H 2533 YR WL s rpaneas 10260
: 2533 Bkl Road, Bangehak, Pheakhanong, Bangkok 40280
Phone: +06 2539 7000 Ema: Inft oo Websie wiw.dksh smntific-Safland 1

whin Runeaar weTulal Swin

DKSH Technolagy Limfied

ZEET puin LU UeEEIn e Tanta e 10269
2633 Sukhumyil Rosd, Bangehak, Phrakhanang, Banghok 10260
Phane: +86 7630 7000 Emat: info, )

ksl i Ihailaed

v

CAL-FM-C15-14: 08 DAFINYNN 9-2 NUN 79}/108
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&z DKSH
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Equipment : Digital Thermometer with Probe

Certificate No. : C15240840

Serlal Mo. © 3015462 Wodel : pH 150
ATIaAaY (u) nardou ()
2-Sép-2024 squnsnsIaEa 2-Sep-2024 WAELWA
Und | Lhlnd ‘ Und | Lidnd
General
] 1. dw'li |
| O 2. Adapter/Power supply 220 /110 VAC Im} [m} Tufl
O 3. it Main Switch =] im]
[m] 4. n1aviou Selector Key =] 0
[m] 0 5. Avsudmona Display m] (]}
@ m] 6.  Battery =] i
! 7. dnwiduaiay O
= ] 8. @nw Sensor { In /Ex) ]
dauusd :
Mr, Siwapan Srijan
Service Engineer
A upussio tnnfuTel St
%%"me&:»:rfw m:wvivlua -n-m;n;:;: :m
Phone: +83 2639 7000 Emall: Info calioration 2ok Wabske: jervific-thaFiand

Delivering Growth - in Asia and Beyond.
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= Certificate of Calibration
N
e
Equipment: pH METER Certificate No.: C07240435
Model: pH 150 Issued Date: 3 September 2024
Serial No. {or 1D.): 3015462 Job No.: WO-00040594
Manufacturer: EUTECH Page: 1 of 3
Electrode Serial No.: 094 Model: ECFCT7252201B Brand: EUTECH
Condition: In Condition
Customer, PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED.
51/1 Moo 3 Homok Sub Dist Rd. Homaok,
Bang Sai, Ayutthaya 13190
Environment Condition: Temperature 254 °C 3 04 °C
Humidity 558  %RH + 2.1 %RH
Calibration Place: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED. ( Lab Waste Water )
51/1 Moo 3 Homok Sub Dist Rd. Homok,
Bang Sai, Ayutthaya 13190
Calibration By: Mr.Siwapan Srijan
Calibration Date: 2 September 2024
The Method used: In house method, CAL-WI-58, base on ASTM E 70-07
Traceability: This cerlificate Is traceable to SI Units, Sample Test is assured through primary

meaurement method Hared cell, through CPAchem Lid. (ISO/IEC 17034) Certificate
No, 938377, 980704, 980707 And pH Scale traceable to the SI Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No. CA20240267EA

= G

{Mr. Siwapan Srijan) (Mr. Udon Srichana)
Person in charge Authorized signatory
This cerfificate is saved the units of ing 1o the sonal System of Units (S1). It provides bility of to fiorial
ar nationa standard or other recognized natens! standard laboralofies.
Tne stated s the exp d which Is oblained from the standard inty muliplied by the factor (k=2} 1o
provide a level of of approximataly 55%, Il is ined in d with the Guide to Exp Jon of Uncedainly in {GUM].
These results may be affzcled by deviations from specified { The resulls relate anly to the ilems tested, calibrated or samplad. The report shall not

be repreducad except in full without approval of DKSH Technelegy Limitad.

v ooy wnTuTal 990

DKSH Technolgy Limited

2533 sy RYHNEETN TN namam g 10280

2833 Sukhumed Rosd, Bangchak, Fhrakhaneng, Bangkok 10360

Phone: +56 2633 7000 Email: Inl com  Wehsile: waw.dksh fhadiang

Delivering Growth - in Asia and Beyond.
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€= DKSH

Certificate No.. C07240435 Page 2 of 3

Calibration Results:
pH Scale
inPul pH Meter Reading y g,;?;‘::g (oniv} Coverage Facor (K)
(V) (mv) Evor (mV) (pH)
41412 414.0 -0.12 0.02 0.085 2.00
354.96 354.9 -0.08 1.02 0,065 2.00
205.80 295.8 0.00 2.02 0.065 2.00
236.64 2386 -0.04 3.01 0.065 2.00
177.48 1775 0.02 4.01 0.065 2.00
118.32 118.4 0.08 5.01 0.065 2.00
53.16 59.3 0.14 6.00 0.085 200
0 0.1 0.10 7.00 0.085 2.00
-59.16 -59.0 0,186 7.99 0.065 2.00
-118.32 -118.1 0.22 B.99 0.065 200
-177.48 -177.2 0.28 999 0.085 2.00
-236.64 -238.3 0.34 10.98 0.069 2.00
-295.80 2954 0.40 11.98 0.065 2.00
-354.96 -354.6 0.36 12,98 0.085 2.00
-414.12 -413.8 0.32 13.97 0.065 2.00

Wi mniieat A TuTal duin
DKEH Toshnology Limiad

X,

2533 fiH UL

RO 10260

4t Road,

Bangkak 10280
Mo

sanilic-sailand

253 p—
Phone; +65 2639 7000 Erail: info

febsiie;

Delivering Growth - in Asia and Beyond.
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QeDKSH || €& DKSH
. | Certificate Mo.: CO7240435 Page3of 3 By \ . .
" TuAsIAFEOUENINIATATIAENLIAREN
E Practical slope and zero point* - il WO-00040594
- | aflapdacfio: pH METER u: pH 150 wneanates; 3015462
. | The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.986 and pH 9.997 ; msraaay (u) AEIREnY (f“\'l)
B -During calibration, display of pH meter reading; pH 4.01, pH 7.00 and pH 10.01 . . r 02 Sep 2024 SIUMEATINTA 02 Sep 2024 MUTHLIE
. E The practical slope of the pH electrode; 57.64 (mVipH), 97.43% b Jna | @ dng | lulng
; The zero point of the pH electrode; 6.99 (pH) i [ Goneral
| . 2| o 1. mwsuysaleto O
: Sample Test Restilts l 1l 2. an'asmn ( wavldfatny, muluuaniais) 0
| E . 0 3. @ O - a w3ee (On-Off Swicth) @ O
k ’ ! i im| | 4. iuna (Keypad) @ |
Standalrd Buffer L.ln‘li L'lnder Difference (oH) Uncertainty of | e Factor (0 e} ] 5. wuwa (Display, Screen Contrast) 3 O
} Solution (pH) Calibration (pH) Measurement (pH) Specirophofomet
I . O 0 6.  usesrlviv (Battery Backup) >= 2.5 VDC 0 O
5 d 4.008 4.00 -0.008 0.0084 203 P 0 0 7. sowpudanamumiadu (Wavelength Control) o 0
P 6.986 7.00 0.014 0.011 2.00 = O | o | &  sowwnostu Wavelengih Check o | o
i | 9.997 10.02 0.023 0014 2.00 ? O o 9. uvasiniauds (UV < 3,000 hour) s 0
- O | o | 10 wserinidaus (Visible < 5,000 hour 0 | n
' « Calibration Marked * Mot TiSI Accredited " in this Certificate have baen included for completeness. il 0 11, speiavanudiating (Carousel Module) O 0
| pH Meter and Conductivity Meter
| ; : ] 12, #i8aTnsm ( Electrode and Connection Cable ) 0
P The End of Certificate P O | o | 13 swivssaaiolu Electrode (Level KOI) o| o
Pl @ O 14, hdniulaty Electrode (Dust Protection Hood) O
O 15, wduddaTnn (Stand) o
Turbidimeter
: 0 O 16, eeuuuiieadn (No Sample) O 0
. 0 o 17, seAUNMSROIEATENIAD (>= 2.5 hilfiu 3.0) 0 0
Avtomatic titrator
) m] O 18.  dAnw Piston Burettes O O
| : o | o | 19 Function Rinsing and Dosing ol o
_ ol o | 2 suLmoRntiAsaLnstitsEnaY o 0
§ . Wisigauual
I Mr.Siwapan Srijan
' Service Engineer
it Fapspmey wnTuTal Guin i \
ggn:m:::mmummw ey 10250 ; \DT;:' l;n:mx:mm dnfin
e T R o Ao Wt o s | e P oo 170
Delivering Growth -in Asia and Beyond. CAL-FM-COT-AR WAISNEGRE -2 Vlﬁ’] 82/108 mm.-.«afzasg 7000 Emaki Welsite: wws dksh shadand
7 Delivering Growth - in Asia and Beyond. CAL-FM-R31-03: 20 Jul 2022




S, i
ek Certifi f Calibrati f‘ Gertficate No.: C01242823 Page: 2 of 2
HaC=HEA ertificate of Calibration .
R P Calibration Results:
T eepme I without Adjustment
Equipment: Balance Certificate No.: C01242823 Eccentric Ermor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
Model: ATX224 lssued Date: 03 September 2024 Pt A e Nominal TestValue 100 (s}
; (@@ YE
Serial No. {or ID:  D307037776 Job No.: WO-00040594 b ‘:.% S i g Reference Points (g)
b @@ ®YE
Manufacturer: Shimadzu Page: 10of 2 n ©© A B c D E
Condition: In condition B |:i_'T_'l :}j - 0.0001 -p.0001 | -0.0002 0.0001
i
Customer: PANJAPOL PULP INDUSTRY PUBLIC COM PANY LIMITED. P Repeatablity: Determination of the standard deviation of weighing balance., Readability 0.0001 (@)
51/1 Moo 3 Homok Sub Dist Rd. Homok, Bang Sai, Ayutthaya 13190, ! l Nominal test value (g} Standard Deviation
20 0.00004
200 0.00007
Environment Condition: ~ Temperature 25°C £ 07°C i
Humidity §3 %RH £ 46 %RH i 3 Eror of indication from nominal or conventional mass value., Readability 0.0001  (g)
' Nominal Value | Conventional Mass Displayed Vaiue Error of indication Uncertainty
Calibration Place: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED. i K
(Lab Waste Water) P @ @ @ @ ©
54/1 Moo 3 Homok Sub Dist Rd. Homok, Bang Sai, Ayutthaya 13190. |~ o.01 0.01000 0.0100 0.0000 0.00012 207
[ 0.05 0.05000 0.0500 0.0000 0.00012 2,07
Calibration By: Mr, Preecha Phooarsai : 0.4 0.10000 0.1000 0.0000 0.00012 2.07
Calibration Date: 02 September 2024 ;o 05 0.50001 0.5000 0.0000 0.00012 2.06
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14 1 1.00001 1.0000 0.0000 0.00012 2.06
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology i 5 5.00002 5.0000 0.0000 0.00012 2.06
(NIMT), Thailand through DKSH Technoiogy Co., Ltd. Certificate No. C02241320 P 10 10.00002 10.0000 0.0000 0.00012 2.06
20 20.00001 20.0000 0.0000 0.00012 2.05
50 50.00004 50.0000 0.0000 0,00014 2,03
|
P 100 99.99995 99,9999 -0.0001 0.00018 2.01
F : 150 149.99996 149,9999 -0.00014 0.00024 2.00
= [ S -
(Mr. Preecha Phooarsai) (Mr. Pramote Ramrong) P 200 200.00005 200.0000 0.0000 0.00030 2.00
Person in charge Authorized signatory ?
This certifcale is issued the unils of ding to the J System of Units (S0), |t provides iraceabiiity of measurement lo ;
infermational or national stendard or other recognized national standard lsboratones. H
The messurement uncartainty stated is fe expanted uncertainty which is obtained from the slandard uncentainly multpfied by the covarage factor (v=2) to H The End of Certificate
pravide & level of of appreximately 85%. Il is irved in with the Guide to Exaression of Uncariainty in h (GUM). i
These resulls may be affacied by from specified The results relats oaly te he items tested, calibrated or sampled. The report shall ’ i
hot be reproduced except in full withoul approval of DKSH Technolagy Limifed. : ! :
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Without Adjustment ' %2 D KS H
I Tob No.WO-00040554 _
Error of indication Readability:0,0001g l
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“1 00002 .
!= L L+ - (@ailuenu: WO-00040594
0.0001F T1fF T 1 \ )
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il
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L= Certificate of Calibration
'-r,,__“ L o
it WEC-TISETIS 17025
Cabhansian 5007
Equipment: Refrigerator Certificate No.: 31241798
Model: SRR-0681A Issued Dale: 03 September 2024
Serial No.{or 1D): 170100008 Job No.: WO-00040594
Tanufacturer: Sanden Intercool Page: 10f 3
Condition: In Condition Ventilation Valve:  None
Shelves(pc.): 3
Cusfomer: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED.
51/1 Moo 3 Homok Sub Dist Rd.
Homok, Bang Sai, Ayutthaya 13190.
Environment Condition: ~ Temperature: 23 °C * 1.8 °C
Humidity: 54 %RH  * 4.1 %RH
Voltage: 222 VAC + 0.8 VAC
Calibration Place: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED.(Lab Waste Water)
51/1 Moo 3 Homok Sub Dist Rd.
Homok, Bang Sai, Ayutthaya 13190.
Calibration By: Mr. Jetsata Poonaklom
Calibration Date: 02 September 2024
The Method used: In houss method, CAL-WI-16, base on TLAS-GZ20
Traceability: This certificate is traceable to the SI Unils maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.

Certificate No, C10230022
/g %\/
(Mr. Udon Srichana)

(Mr. Jetsata Poonaklom)
Authorized signatory

Person in charge

This cariificate is lssued the units of fing to the | Systam of Units (SI). It provides traceability of measurement ta
international or nalional standard or olher recoghized nalional standard leboratories,

The messwement uncertainty stated is the expanded uncertainty which is chizined from the standard unceriainty muipied Dy the coverage factor
(lr—zjloprumalmo(emﬁdancea!_..,_ by 85%, I is delermined in (il with the Guide 1o ion of L rtaiaty in M i
(GUM).

These resulis may be afected by devialions frem spaciied conditions. The resulls relate anly to the items tested, calibrated or sampled. The repor
ghall not be reproduced excepl in full without approval of DKSH Technology Limited,
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Certificate No.: £31241798 Page: 20f 3
(e 1
#ae
.3
H
L]
R
o7
—, v
- W >
Standard Installation Locations
Velume (Calibration Zone}= 212 (Liters)
Inside chamber: W= 5T {cm) D= 59 (cm) H= 140 (cm)
Standard Locations (#1, #2, #3, #4) w= 6 (cm) d= 6 (cm) h= 20 (cm)
Standard Locations (#5, #6, #7, #8): w= 6 (cm) d= 6 {om) h= 20 (cm)
#9: Geometric center of tha chamber
Pasition of Std #1 #2 #3 #a #5 #3 #7 #8 9
Channel of Logger 101 | 102 | 103 | 104 | 108 | 108 107 | 108 | 109

Definitions
Indicating Temperature; The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperafurs: The average reading of standards at any positions of location.

Measured Uniformify. The maximum difference of measured temperatures between of any probes and the
measured temperature at lhe reference location which are abserved at same time or at clese observation time as
possitle to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably lecated in the geometric center of the chamber.

Measured Stability. The one-half of greatest maximum difference of measured lemperatures at any one probe.

Overall Variatiom The difference of maximum and minimum measured temperatures throughout observalion time.

uhiin fimastios tnTulab $afin

DKEH Technclagy Limites
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. Certificate No.. C31241798 Page: 3of3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 5.0 °C
L ocations T:n‘:::‘]arf:re Correction of UUC. Uncartainty
(°C) ("c) {(°C)
#1 458 -0.44 2.8
#2 3.74 -1.26 32
#3 4.33 -0.67 27
#4 3.81 -1.18 34
#5 3.67 -1.33 3.2
#6 3.60 -1.40 3.3
#7 3.66 -1.34 3.0
#8 3.60 -1.40 3.2
#8 3.70 -1.30 3.2
Temperature Distribution
Desired | Setling | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
{*C) "C) °c) # w | #3 | #a | 85 | HE | W7 | #3 | #O {£Cy
4.0 4.0 5.0 456 | 3.74 | 4.33 | 3.81 | 3.67 | 3.60 | 3.66 | 3.60 3.70 3.3
Chamber Characterizalion
Indicating Measured Uniformity Measured Stability Overall Variation
rc) rc) (x°C) (o)
5.0 .20 2.47 5.24
Note: * Maximum uncertainty of the each position
The End of Certificate

e o meTuTal 49
DKEH Technology Limited
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2633 Sukhumvil Read, Bangehak, Pheakhanong, Bangkok 10260

Wb thaRand

Phone: +56 2630 7000 Emad; o,

com  Websle:

Delivering Growth - in Asia and Beyond.

CAL-FIM-C31-10: 53 Fapiiah 9-2

U1 8

/108

Corr_Distribution & Max_Measurement Uncertainty
Job_No. WO-00040534
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Ui WO-00040564
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= Certificate of Calibration
AN
g
Equipment: Cooled Incubator Certificate No.: Ca1241797
Model: TC 140 G Issued Date: 03 September 2024
Serial No.(or ID): 0714/000024 ( IN-002 ) Job MNo.: WO-D0040594
Manufacturer: Lovibord Page: 10of 3
Condition: In Condition Ventilation Valve:  Mone
Shelves(pe.): 2
Customer: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED.
51/1 Moo 3 Homok Sub Dist Rd.
Homok, Bang Sai, Ayutthaya 13190,
Environment Condition: ~ Temperature: 23°C + 13 °C
Humidity: 54 %RH % 4.1 %REH
Voltage: 222 VAC + 0.8 VAC
Calibration Place: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED.{Lab Waste Water)
51/1 Moo 3 Homok Sub Dist Rd.
Homok, Bang Sai, Ayutthaya 13190.
Calibration By: Mr. Jetsata Poonakiom
Calibration Date: 02 September 2024
The Method used: In house method, CAL-WI-16, basa on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

af Metrology (NIMT), Thailand through DKSH Technology Limited.

Certificate No. C10230022
{Mr. Udon Srichana)

{Mr. Jetsata Poonaklom)
Authorized signatory

Person in charge

This cartiicate is issued the unils of ing io the ional System of Units (1), 1t provides tracaabiiity of measurement
il or national standard or oher jzed naional standard laboratorias.
The rtainty slated is the exp rtainty which is obtained from ihe standard = liplied by the factor
{k=2) to provide a level of confid of approximately 35%. fiis inad in wilh the Guide o lon of U inty in &
(EUIN.
These resuls may be afiecied by devistions from specified i The resulls relate only 1o the Rems tested, callbrated or sampled. The report

shall not be reproduced excapl in full withoul approval of DKSH Technology Limiled.

i Rusaman snTuTal Gifn
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Certificale No.: 31241797 Page: 2of 3
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Standard Installation Locations
Volume (Calibration Zone)= 81 (Liters)
Inside chamber: W= 55 (cm} D= 43 (cm) H= 71 {cm)
Standard Locations (#1, #2, #3, #4): w=§ (ocm) d=5 (cm) h=7 (cm)
Standard Locations (#5, #B8, #7, #6): w= 6 (cm) d= 5 (cm) h= 7 (cm)
#9: Geometric center of the chamber
Position of Std #1 f#2 | #3 | w4 | #5 | #6 | #7 | #8 | #9
Channel of Logger 01 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
Indicating Temperature; The average reading of indicating device which forms the Integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured lemperatures between of any probes and the
measured temperature at the reference location which are sbserved al same fime or at close observation time as
possible to determine the temperature pattern or hamogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stability. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overafl Varatior: The difference of maximum and minimum measured lemperatures throughout observation time.

i ieieins ik Tulal dvin
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Certificate No.: C31241797 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.2°C
Loeations Tz::z'r’::m Correction of UUC. Uncertainty
°C) °c) {x*C)
#1 2017 -0.03 0.50
#2 20.15 -0.08 0.51
#3 20,17 -0.03 0.51
w4 20,17 -0.03 0.51
#5 20.07 -0.13 0.53
#6 20,02 -0.18 0,58
#7 20.12 -0.08 0.54
#8 2017 -0.03 0,54
#9 20,16 -0,04 0.53
Temperature Distribution
Desired | Setting | Indicating Measured Temperature at Spread Locations "Cl Uncertainty
(c) "c) (cy # | #2 | #3 | w4 | #5 | #6 | W7 | #B | #D (£ °C)*
200 20.5 20.2 20.17 | 20.15 | 20,17 | 20.17 | 20.07 | 20.02 | 20.12 20.17 | 20,16 0.58
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
') c) (x°C) ye)]
20.2 0.25 0.31 0.70
Note: * Maximum uncertainty of the each position
The End of Certificate
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Refer to Certificate No.: C31241797 Page: 1

Statements of conformity:
This conformity certificate documents the validity of the following statements of conformity based on the

measurement results of corresponding calibration certificate:

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncerlainty (coverage probability 85%) within the
specification. The given measurement uncertainty already includes other all effects by aceording to the standard
method, TLAS-G320. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformily of the measurement devica are done hased on direct comparison of the relevant
measuremant resulls with the tolerances and decision rule are prescribed by the cuslomer.

t for Simple Accept Rule (w = 0), Specific Risk < 50% PFA.

Dacisionrule : [ Choice A  Binary Stal

Non-binary statement with guard band (w = 1 ), Pass or Fail Spacific Risk < 2.6%
PEA and Condiion Pass or Condition Fall Specific Risk < 50% PFA.
Customer defined, Customars may define arbitrary multple of  to have applied as

guard band fw=rU).

- PFA - Probability of False Accapt
(Mr. Udon Srichana)

Authorized signatory

{z Choice B

O ChoiceC

Without adjustment
Desired Temperature ; 20.0°C 10°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.2°C

Tolerances :

Measured Correction* Guardband | Tolerance
Locations Wy Caonformity
(°C) c) (£ °C) (£°C)

#1 2017 017 0.50 1.0 Pass
#2 20,15 0.156 0.51 1.0 Pass
#3 20,17 0a7 0.51 1.0 Pass
#4 2017 0.17 0.51 1.0 Pass
#5 20,07 0.07 0.53 1.0 Pass
#6 20.02 0.02 0.58 1.0 Pass
#1 20,12 012 0.54 1.0 Pass
#8 20,17 0.17 0.54 1.0 Pass
#9 20.16 0.16 0.53 1.0 Pass

Correction® = M 4 Temperature - Desired Temp

The validity of the stat ts of conformity cannot be gu d for different places of use, environmental conditions or IMproper use.

The End of Statements of Conformity

Wi Rarenite s watutal $1in
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Equipment :

Meter Model :

Tube Heater :
Temperature Range :

Manufacturer :

Condition As-Received :

Ambient Temperature : '

Customer name :

Received date @

-Calibrate date :

Issue date :

Calibrated Location :

Calibration Procedure :

Calibrated by :

H P\ N N k Hanna Instruments (Thailand) Ltd.

instruments  #10/67.68 Soi Ratchadapisck 24, Ratchadspisek Rd, Samsen-nok,

Huaylowang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

o \w‘“?-‘;,

N\
=z
ARES Kaiiaval dzcredialion Beaand
T T ACCREDITED
Y NF
l/’:_! P \“\‘ CALIBRATION LABCRATORY
bt AC-3061

Certificate No. ; HIT-2448-2011

Page:lof 2
CERTIFICATE OF CALIBRATION
COD Test Tube Heater
HI839150-02 Serial No. : 101450001111
.}.‘5 Vial Capacity Resolution : 0.1°c
(20 to 160)°C Temperature of Reaction : 150°C
Hanna Instruments Made in : Romania
New Product Reference : RE242284
(25+2)°C Relative Humidity : (50 +15)% RH

PANJAPOL PULP INDUSTRY PUBLIC CO., LTD.

51/1 MOO 3 TAMBON HO-MOK, AMPHOE BANGSAI

AYUTTHAYA 13150
21 November 2024

29 November 2024

2 December 2024

Hanna Instruments (Thailand) Ltd.

This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

Il‘er. Pichit Petthong Approved by :

[J Mr. Channarong Seinak

This certificate was certified only for the instrument we calibr.

Mr. Anan Suwanchaisalu]

Authorized Signatory

nstruments
{Thailand} Limited

ated.

“This result of calibration was found accurate on date and place of calibration only.

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

approval of the head of Hanna Instrument (Thailand).

—_—




Certificate Mo, : FIT-2448-2011

[ RN

instruments Page :20f 2

Condition of this calibration result:

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. | Certificate No. Traceable _|
Data Acquisition Switch Unit 349704 MY44065265 | WE2407-141-1 WK Electric Co., Ltd,
“ Technology Promotion
Digital Thermo-Hygrometer | HT-771SD ALOT155 24141
Association (Thailand-Japan).
ibration R

Measurement Temperature Source Accuracy for COD Reaclor.

Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) ‘o ‘o *°0)
25 Vial 150.0 149.3 ' 047
Unit : °C
(14) 24) (GA) (44) (5A)
148.942 149.316 149.217 149.113 149.153
(1B) (2B} (3B) (48) (5B)
149.244 _ 149.811 149.321 145.913 149,308
(1) (2c) (30) (4C) (5C)
148.887 149.318 149.360 149.323 149.084
(iD) (2D) (D) | “D) (5D)
149,115 149.217 149.595 149264 | 148.950
(IE) () (3E) (4E) (SE)
149.380 149,587 149.562 149,093 149.150

Figure: Shows the location of the temperature source.

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

=+ End of certificate **
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=T Certificate of Calibration
] Pt ._\.‘
! MSCTISHTIS 17025
Caheatren BT
Equipment: Hot Air Oven Certificate No.: 31240108
Model: UF110 Issued Date: 16 January 2024
Serial No.(or ID): B423.1065 Job No.: WO-00014012
Manufacturer: Memmert Page: 1of 3
Condition: New Ventilation Valve: ~ Closed
Shelves(pe.): 2
Customer: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED

51/1 Moo 3 T.Hormok, A.Bangsai,
Ayutthaya 13190 Thailand

25°C H 0.7 *C
45 %RH £ 40 %RH
220 VAC + 1.2 VAC

Environment Condition: Temperature:
Humidity:
Voltage:

PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED ( Lab Waste Water )
51/1 Moo 3 T.Hormok, A.Bangsal,
Ayutthaya 13190 Thailand

Calibration Place:

Mr, Siwapan Srijan
16 January 2024
In house method, CAL-WI-16, base on TLAS-G20

This certificate is iraceable to the S| Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.

Certificate No. C10230013
e (G
{(Mr. Udon Srichana)

{Mr. Siwapan Srijan)

Calibration By:
Calibration Date:
The Method used:

Traceability:

Person in charge Authorized signatory

This cartificale is lssued the units of 1o the § System of Units (S1). Il provides traceability of measurement o
internationsl or natiznal standard or other recognized nafional slandard laboralories.

The inty stated is the exp uneerizinty which is obtained from the standard lied by tha e factor
(k=2) ko provide a level of conf of app ly 95%. 1t Is ined in with the Gulde io Expression of U dndy in B
{GUM).

“Thesa results may be affected by from specified condifi The results relate only fe the ltems tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of DKSH Technalogy Limited,

kv Biniedlo s waTuial diim

DKSH Techrology Uimited

2533 raLkRyLY nyarwaMaRs 10380

253 Bukhumil Road, Bangpehak, Phrakhanang, Banghok 10250

Phore: +66 2633 7000 Emall ik hcom  Websile: warw, dhth

o mailand

Delivering Growth - in Asia and Beyond, CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31240108 Page: 20of3
] - . -~
e S - (==
[ H
PoeH2 H4e
"'"?jl ! ‘«"'""'
#1e , o3 H
1
i
E
1
L eHe
i
o ———— 15
SMESTWTTTT
;’: mm-gh .
< W >
Standard Installation Locations
Volume (Calibration Zone)= 50 (Liters)

" Inside chamber: W= 56 (cm) D= 40 {cm) H= 4B {em)
Standard Locations (#1, #2, #3, #4): w= 8§ (cm) d= 5§ (ocm) h= 5 (cm)
Standard Locations (#5, 46, #7,#8):  w= 6 (cm) d=5 em) h=5 (cm)

#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #5
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of sta ndards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are cbserved at same tirne or at close observation time as
possible to determine the temperature pattern or homageneity with the chamber al steady-state. The reference
probe is preferably localed in the geometric center of the chamber.

Measured Stability: The one-nalf of grealest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

VU Fuvpitio ok TuTRD 3nim

DKSH Tachnology Limited

2533 sy e rawes Tt g v 10260

2533 Sukhumit Road, Bangchak, Phraknanang, Banghok 10260
Phone: +56 2630 7000 Emall; @dksh.com  Websile:

k- thalkand

Delivering Growth - in Asia and Beyond.
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&= DKSH

Certificate No.: C31240108 Page: 30f 3
Calibration Results: :
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0°C
Lscstons Tg“;::;‘;ffm Correction of UUC. | Uncertainty

(C) (°C) ®°C)
#1 104.12 012 0.39
#2 103.53 -0.47 0.39
#3 104.16 0.18 0.39
#4 104,12 0.12 0.39
#5 104.51 0.51 0.39
#8 104.30 0.30 0.32
#7 103.54 -0.46 0.41
#8 10372 -0.28 0.38
#3 104.41 0.41 0.39

- Temperature Distribution
Desired | Seting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
°C) rc) °c) #1 | #2 | #3 | #4 | #s5 | #s | w7 | #8 | #9 {zC)
104.0 104.0 104.0 |[104.12103.53[104.1 B|1 04.12{104,51/104,30{103.54/103.72/104.41 041
Chamber Characterization
Indicating Measured Unifarmity Measured Stability Overall Variation
{'C) c) {£°C) e
104.0 0.88 0.14 117

Nate: * Maximum unceriainty of the each position

The End of Certificate

i Kinson waTuTnd didn
OKSH Technology Limiled

263 puuEg vau i s T npsv s 10260
2533 Sukhumvit Read, Bangchak, Pheakhanong, Bangkok 10260

thalland

Phone: 165 26387000 Emal Info Wehaile: wera.Shen

Delivering Growth - in Asia and Beyond.
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. ) Corr_Distribution & Max_Measurement Uncertainty
i ) o Tob_MNo. WO -00014012
Referto Cerificate No.: ~ C31240108  Page: 1 of 1 l Correction ('C) Without adjustment
. ! 5.0
Statements of conformity: 1’
| 40
This confarmity certificate documents the validity of the following statements of conformity based on the £ 10
measurement resulls of corresponding calibration ceriificate: d N
20
? The correction of indication determined during calibration are under given measurement and environmental o3 10
| conditions and considering the expanded measurement unceriainty (coverage probability 85%) within the | - i
specification, The given measurament uncertainty already includes other all effects by according to the standard S 0.0 Y
i method, TLAS-G20, Therefore, those parameters have not been assessed separalely. 10 —
il -1
i Tolerance and Decision rules: 20
y Assessment of the conformity of the measurement device are done based on diract comparison of the relevant -3.0
| measurement results with the tolerances and decision rule are prescribed by the customer. | 3 [ 40
E Decisionrule : [] Choice A Binary Statement for Simpla Acceptance Rute (w = 0), Specific Risk < 50% PFA. i 50
i 1 0.0 200 40.0 60.0 80.0 100.0 1200
[7] Choice B Non-binary statement with guard band (w =1 U), Pass or Fal Specific Risk < 2.5% 4 w  # w #2 «  #3 wue'c)
PEA and Condition Pass or Condition Fal Specific Risk < 50% PFA. H P . 45 _ s
. {1 Choice C  Gustomer defined, Gustomers may define arbitrary mulliple of r to have applied as o &7 A HE - #0
i guard band (w =r U}, ] Uneer () Unear () Lawer Acceptance fimit
il ] [ - Uncer ¢ - 2 [
i s PRA- Pmbabilllyof False Accapt .\E eemeee Upper Azceptance limit e Lower Specification e Upper Specification
i i . Temperature Distribution @ 104.0°C
P (Mr. Udon Srichana) Std('6) 5. No. WO-00014012
P Authorized signatory ‘ ool . 1090 Without ad justment
P Without adjustment
Desired Temperature : 104.0°C  Tolerances: 1.0°C i 1080
{ Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration; 104.0 °C i 107.0
i . ;
Pl - Eoig 106.0
] i Measured Correction Guard band | Tolerance . Eod
' Locations W) Conformity E §
. . ) . ] 105.0
("C) ("} (£°C} {x"C) i
# 104.12 0.12 033 1.0 Pass P 1040
#2 103.53 047 0.39 10 Pass _ [~ 1030
#3 104.16 0.16 0.39 1.0 Pass Bl 1020
#4 104.12 0.12 0.39 10 Pass il
. ] 0
#5 104.51 0.51 0.39 1.0 " Pass l p ot
: #8 104,30 0.30 0.39 10 pass bl 1000
#7 103.54 -0.48 0.41 10 Pass ! 990 i Time (Interval= 15 sec)
i 0 20 40 60 80 100 120 140
#8 103.72 -0.28 0.38 1.0 Pass o
#9 104.41 0.41 0.39 1.0 Pass P —n #2 "
Correclion® = Measured Temparaiure - Desired Temperalure ] :‘; :: s
- Mhe validity of the statements of conformily cannot be guaranteed for different places of use, environmental conditions of improper use if - Lower Acceptonce Hmit  eeeemes Upper Acceptance limit ———— Lower Specification
H ’ Upper Specification
i The End of Statements of Conformity
i W Fimodios onTuTnd $ain
[KSH Techrology Limited
L2533 puyain vupsuran e Tuss njsvsns 10260
2533 Suk it Road, Bangehak, F Banghck 10260
Phone: +55 2538 TO0D  Emat Info i hcom  Websie: s dish ifc-Ahailand g
il Delivering Growth - in Asia and Beyond. CAL-FM-C3-10: B 8RKWIN 9-2 K 111 93/108
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allafaiiiel Hot Alr Oven

wwmaniier B423,1065

fu UF110

&z DKSH

witua: WO-00014012

ravanen () smasan (i)
16 Jan 2024 mumsarain 16 Jan 2024 QAT
i i und Tl
General
= O 1. el (]
= ] 2. mniww Main Switch =]
= I} 3. maheu Selector Key 0
I} 4. mseswa Display = 0
= [} 5. sy i m] [m|
] rl 6.  amn Lever of Ventilation valve @ 0
| 0 7. anw Lever door open [ close = n
m] m] 8. anm Door seal | m|
|| O 9, mahrurssn Safety Im| O
O O 10, mahomesnzusiammsiu O 0 Lt
O O L TR e O O sl
0 12, amwéneios O
O 13, amazuoslien o smidaies O
Frnumiy
Mr. Siwapan Srijan
Sarvice Engineer

2533 NURESH WA n e sstuug nfaussenuns 10280
2533 Sukhvemvil Road, Bangchak, Phrakhanong, Bangkok 10250

Phone: 466 635 7000 Email: info.cabbrationioksh.com  Wabsita: www.dksh comiscientSc-thatand

Delivering Growth - in Asia and Beyond.
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AL
TECHNQLOGY PROMOTION ASSGCIATION (THAILAND-JAPAN) %ﬁ .
CORPORATE SERVICES 3; RQUIPMENT CALIPRATION AND TESTENG FERVICES %‘\\*\g 1
s34t PATTANAKARN ROATY SOT 18, SLANLUANG, SUANLILANG BANGKCH 10250 Pttt Wﬂﬂm‘
AL, AITIT.I0MLS FAN, 000Gk CasIRRATIEN nB00
CertNo.: 21CHI558
Page.; 183

Certificate of Calibration

Ryuipment ; pH Mater
Manufacturer : Mettler Toledo
Magel : Five Sasy
Serial Mo, ¢ BE7IE3A7E
D Na. : PH-2Z
Condition Ag-Recaived: tised it

Rerceivad Date ; 05 November 2021
09 Mevember 2027

211 1-0238WN-1

Cafibration Date ¢
Referenge :

Eco Cursultant Co., L,
32/3-4 Moo 4. Tamben Talkea,
Amphur Samkhok, Phatum Thanee 12180

(25 = 2.5) C

(50 £ 15) %

In - house method

- CP-CHS by direct measurement with standard
volage calibrator and direct measurement with
caertified reference maserial (CRM)

- CP-CH8 by companison with standard thermometer

Submitted by :

Ambient Temperature
Relative Humidity :
Calibration Procedure :

Calibrated by ; Warakorn Lemgagltrakast

Ty, -

Approves] Signatory

Appraoved by *

{/(] Malee Butkruea
{ ) Sazithin Meangmai
[ 1Warakorn Lerngaptrakul

Issue Date ; 16 November 2021

The Uncertusaties are for 2 confidence probrbility of approximately $5%

Thes cotmlicalz may s b renradiced ather than o full, cxeept winh the pros wiitien
Apgezad! of the hesd of Corporie Serveves 3 - Byvipmen Calibrasion and Testing Scrvices

A Q032758

Gondition of this calibration result
1. Retgrence Standard instrment
Instrument

1} Document Process Calibrator

2) Ref. Standard Themnometer
This certification is traceable to the international Sysiem of Unit maimtained at-
- Traceable o Nallonal Institute of Metrpiogy (Thaitand), NIT

2. Certified Fgference Matarials

Serial Mo,  ID Na.
Ea030048 130RCHIE

3240076  GORCAO3Z

: The measurernent results are traceable to St ihrough GP4 chem Lid..

U

Cert. No,
21E2882
21193

Cert No_:
Fage.:

Bue Date
25 Aug 2022
14 Feb 2022

AMSL-ASQ MNatonal Accreditation Board, Accradited Me. AR-1835

21CH1558
20f3

Buiter Jolution Manufagturer Lot Mg, Exp. daje
oH 4.008 CPA chem TEIGTG 02 Aug 2022
pH B.8BZ CPA chem BT 02 Aug 2022
pH 30015 CPA chem 761015 02 Aug 2023
3. This cerlificate is valid gnly 10 the item cafibrated on date and place of calibration.
Calibratign Results
Function : mV Measuremsent
Parforming standard curve by Fluke af pH {4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value Vohage Actual Reading Measurement factor
Calibration Input { V) &
pH my my pH
pH Meter 400 17748 17T 4.01 058 200
SN.: BB17388478 7.00 800 1] 7.01 0.58 240
10.00 -177.43 ~I7T 10.04 058 2400

MAKWIN 9-2 KT 96/108
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Calibration Resulls

Function : pH Measurement

Cart.No.: 21CH1338B
Page.: 3af3

Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unik Under Slandard pH Actual pH | Actual mv Uncertainty of | Covarage
Calibration Buffer Solution Reading Reading |pH ement factor
.{m¥) {£} L
pH Electrode 4008 3.0% 175 0.0(66 205
5/N.: 9418156 6.882 £.99 3 2012 207
10015 2.98 «165 0013 2.07
Function : Temperature Measurement
(*} Without ad]usimem
This equipment was connecled with Temperature Frabe;
- Model : -
- Serigl No. . 2418196
Dimansion of prabe:
- Length : 120 mm,
- Diameter 12 mm.
- Immersion Depth : 100 men.
Calibration Stapdard uue* Ervor Uncertalnty of | Coverage
Point TFemperature Reading measurament factor
{"Ch {*c] 1°C} (°cy [ cy k
250 23003 252 0.197 0.20 200

Remark : - UPCT = Unit Under Callbration

The reported uncerainty of megsurement was based on a slandard uncedainty rultiplied by a ooverage
factor k, providing = lavel of confidance of approdimataly 935 %,

-ofo-

Wk, -

a 1081115
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PerkinEimsr PorkinEimear
Purge and Trap Sampler Preventive Maintenance (PM) ~ .. Component List
Company Name: [Eco eonsaltant Co..Ltd scumtgzrﬁ:; J’I Serial # F‘E'rrmn;are Configuration Not
: C erslon
Address 32/3-4 Moot T.Taiko, Amphur, Samkok, Pathumchan. 12850 L g >
{Instrupent Location}: [Thailamd Clarus6B0 6EDS 15052702 REV.5.1.81 ClanusG80
i LS 6264002 i P Number: ' P of 2
Serial Number: Do e e ? 1enovo Thinkeenter  15m; MJI0RGYPG  MWindow? ILenove Thinkeenter
Customer Name M. Thitima Telephone 02-5044366
{¥ applicable): Number
Service Engineer  [Pramote Chaisom Service Qrder - WO.01383164
Nams: Mumbar: !
3 302 | -
Dats PM Performed: |50-May-2022 E. .ﬂggmptn;_nua - po-Nov- 2022 ]
[i= KT TR ¢ o o
... Parts Lists
Part Number Release Fublication Date | )
Parts included with the PM
THOZ370088 B May 2013 PerkinSinwer’ Part Humber Expiration
{it Bescription Quantity BatchlLot# Date
Seope applicable] I kil
The purpose of this ©M |5 10 ensure the cortinued functionality of the AmmX purge and Irap by INA
inspecting and replaing any worn or damaged pars. This service shoukd only be perfomed by a trained
representative of PedkinElmer. The customer should save their melhod bafore the PM begins.
Genaral instructons:
The customer musl provide the engineer operational data to demonstrale recent
instrument paformanice prior fo skarting the PR, Always check with the customer bafore
making any changes that may affect the customer's anatysis or callbration, inciuding & .
currert back-up of system software andfor data fles. The completed document shouk! be Additional Tools Required for PH
signed by @n authorized PerkinElmer and customer representative and leftwith the i —
customer Update the PM sficker and instrument logbook as required. Part Number | R . Calibration
X {if Pescription Quanltity Serial # Due Date
applicable) i - - Lok}
Capyright Snformation E ; 2 SNow-2072
This ¢ " ins proprietary | o that s px d by ight. A4 rights are reserved. LFO21-050 Fluke 179 multimeter ¥ 22460228 d-Now-2022
Mo part of this p fon may be reproduced in ary form wh YET B lated into any
withoul the prcr, weitten pemiselon of ParkinEkner, tng. Copyright £ 2043 PerkinElmer, Ine.
Trademaris
Reqi namas, . ete. used in this document, even when not specifically marited as such. Additional Reagenis and Standards Required for PM
are protected by law, PerinElmer is a ragistared tradesmark of FerkinEimer. Inc. Al other irademarks
and registered trademiarks nol owned by PerinEkner, inc, or lts subsidiaries that are depicted herein are Part Humber | Expiration
the property of their rzspactive awness, Except as specifically set forth in its terms and conditions A . -] - Description Quantity BatchiLot ¥
of sale, PerkinElover makes no Warranty of any kind with regard to this decument, incuding, mlmue’ C Yy
but not miwmd to, the implied jes of merch bility and fin#ss for 2 particular purpose. -
PersinElmer shall not be liable for incidental or quent ges in ion with the furnishing NAA
o uge of this document.
]

MAKWIN -2 KT 98/108
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ParkinTimer PerkinElmer’

Procedure Checklist

Use {X } to check off those steps in the checkllst that have besn completed,

Additional Comments

Additional Comments Regarding the Pt

1. Genersl:

® Ask customer about unit’s performance since last visit.
®  Check incoming AC line Voltage for proper levels and grounding.

ha

. Mechanical:

Check all mechanical adjustrnents. Adjust i necessary.

insgect all gas line flers & traps. Replace ¥ necassary with cuslomer supplisd spares.
Leak-check all fittings from gas seurce to instrument.

Inzpect the sample needle. -
Inspect Analytical trap. Review
Chack and replace pendl fifler {if necessary}.

Perdamn & complete system leak test & replace any defective seals or fillings with
cusiomer supplied spares. The preventive malnt hecks and if applicable perf tasts for
Check {hat all carrier gas controis & solenoids are funclioning carectly Purge and Trap sampler have been completed.

Check and clean the vial [ifl assembly
Cheack and clean the rebot amn assembly. This Furge and Trap ®Passes [ Fails  the preventive maintenance.

Check and clean the sparger gl {Change ¥ ¥h N . .
Check and clean the Caoling part, Review of Preventive Maintenance:

Clean exierior of instrurment. Authorized PerkinElmer Representative: Date:
ﬁ‘g\wlﬁ. &

EOEERER

HEREEE

; 0-Mlap-202
Prasnote Chaisomn a2

b

Electrical: {DIDTEMEL YY)

sudhorized Customer Represeniative: Date:
inspect and ¢lgan PC boards, My - 3012

Chack for any looge cables & connedtors, Epamsvem
Check unil's firmware version & upgrade to cument levels if necessary.

Check all power supply vofages.

Check the oven, transfer line & neated valve temperatures rise & stabilize when sat to 150°C,

EEBEEA

=

Raview:

Review with the customer PM work gerformed.

Raview with the customer routine mairtanance procedures.

Digcuss recommended customes-supplied malerials to have on hand.
Atlach PM slicker.

R s)

#

Update Logbook

S SR S I ; ] z i j
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Perkin=imey’ Perkinzims:s

GC Clarus 600/680 Preventive Maintenance (PM} Component List

prior, written permission of Parkin Ebmer, inc. Copyright & 2013 PerkanElmer, inc.

Trademarks

R d names, eit., ysed in this document, even when not spedfically marked as such, am
prow;‘bed by ke, ParkinEimer i 4 registerad tradernark of PerkinElimer, Ins. A1l gther rademarks and
recpsterad trademarks ot owned by PerkinEimes, int. o #5 subsiiares thal arg dapicled hervin ore the
preperty of thair respective owners. Except as specifically sot forth in its teres and condifsons of sals,
PerkinElmer makes no Warranty ufanyklnd with regard Lo this document. including, but not Gited
to, the i ies of bifity 2nd fitness fora pammlarpurpoae PaginEimer shall not
be liable for ingidental or i in fion wilh the R g or us of 1hEs document.

Company Name: Eeo Consultant Go.,Ltd. Component / Serial¥ Software Configuration Notes
Add Specific Moded Version
: ress 32134 Mosd T.TaIKo. Amphur. Samkok, Pathumtheni, 12160
{Instrument Locaticn): Thatiand Lenova Thinkoenter S MJDR2GBYPR Wintiea'?
| Serlat Number: BBOS1 1052702 . Service Ta NBZAPSSFAM
: Customet Name N
{if appl'mb'le): M. Thilitna _m number: 2of 2
Service Enginger . Service Order ;
Name: Pramote Chatsom |- Numnber; Wo-o1eanstn l E
. Next PM Due - : :
Date PM Performed: 30-May-2022 : Date: - 30-Noy-2032
{DD-UMMYYY 100 pr Py
foina Parts Lists
Part Number Refease | .-Publication Date -, > ;
) Additional Toolks Required for PM
THEG370070 c August 2016 Perkintimear’ Fart Number ! Calibration |
{#f applicabie) Description Quantity i Serlal# Due Date
I L]
Seape LFO20-050 | Fiuke Multmeter 1 22460228 | Dd-Now2022
The purpase of this PM s to ansure the sonfinued funclionality of the Chatus £00 and Clanus 680 GC by
inspecting and rplacing any wom or damaged parts, Thic senvice should only be performed by 2 3
trainad rapresentative of PeckinElmer. The custormer shoutd save their method before the PM begins.
Ganeral Instructions: ents i
The custamer must provide tha 1l data b o te recer insthument perfomance Addltional Reag and Standards Required for PM
piior 10 starting the PR1, Abways chack with the customer bafore making sy charges that may affect the Part Number Expiration
s ysis or Sl irelucing a curmerd Dack-up of system sottware andlor data fies, The f ficable] Description uanty BatchiLot # Date
completed doctamment showld be signed by an ized Park and p live and left (I PR ) bﬁ @ ey T
wilh the saslorner, Lipdate the PR shicksr and | gl a5 requined. - -
NI&
Gopwight mro:mal.lon : !
P yi hon that is protacted by copyright, All ighis are neserved, Mo part i
aflhus i ayne produced in any form wha or into any language wittout the i <
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PerkinEimer”

1. General:
A

2. Electron
%

0

Procedure Checklist

Use (Qf Yyto chack aff those stens in the checklist that have been completed,

Review the instrument pesformance with the cusiomer and document any
recent problems,

Check incoming AG line voltage for proper levels and grounding.
L-M 220 Vot
L-G___220 . Vol
N-G___Dnao __ Volt

*Neutral lo grownd rat mare than 4.5 volis peak (o pgak
Inspect &l gas iine fillers and traps; Replace i necessary with customer
suppiied spares,
Carrer gas [ Helium [J Nitrogen [Hydrogen
Maisiure level [Good [JNeed 1o replace [ Olher

Detector gas I Air Zero HlHydrogen [Nitragen{Hsiium
Moistire level 7] Good [ Need o replace [JOther

Inspect the customer log book and make any appropriste PM eniries.

Leak check all fittings from the gas source to instrument.
Gas leakage [Pass [JFail Comment

Perform general inspection of syster for cleanfin®ss.

Inspect for funclionat and clean elecironic cooling and aven vent fans
Electronic cooling fan Flves OhNo

Owven cooling fan Aves [1Ne

ic:

Check over termperature. Callbrate if necessary,
Oven tempersture sef point 150 'C |8 Pass ] Fail

Cheek sub-amilent option. {If instefied).
Oven temperaure sl poind 5 °C  [1Pass [Fail

Perfom routine mainienance on detectorfinjecior. Replace pars as necessary

with customer supplied spares.

| B

PerkinEimer’
& Check Flows, including split flows if applicable. Cafibrate ¥ necessary.
Carrier flow Pass
Spril flow Pass
A Check detector gas flows and adjust if necessary.
Detectar flow  Pass
1 Autasampier instatied K ves [1 No
Check awtosampler sensor for wear and replace if necessary.
Vial sensor Pass
Cioor sensor Fags
Tower sertor Pass
Plunger sensot Pass
Blevator sensor Pass
¥ Remove syringe, manually flush. Replace with customer supplied spare if
necessary.
B Check firmware version, Upgrade to cument levels if necessary.
Firmware version 7.0.1
! Measure all aceessible power supply voltages.
5 Voit Pass
+15 Vol Pass
-15 Volt Pass
24 Volt Pass
¥l Record 2l detector voltage signal.

Detector Channe! A 0,85 my.
Delectar Channei 8 _ _ WA mV.

3. Diagnostics Tests:

%]
A
3]
%]
7}
Y|
4. Review:

a
i
4|
4|
%]

Rur: instrument diagnostics.
BRAM Pass
EPROM  Pass

Run Autosampler dlagnostics.
BRAM Pass
EPROM  Prsgg

Review wilh 1he custorner PM work performed,

Review wilh the custemer routine maintenance procedures.

Discuss recommended customer-supplied matatids to have on hand
Atlach PM sticker.

Uipdate Logbook.

N GO
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and If applicable perfor tests for
ClarusE00/680 GC have been complated.

This Claruscoesa GC Pass the pr v
Review of P\ iive Mairh

Authovized PerkinElmer Repragsentative: ‘{ Dater
i et £ 30-May-2022
Pramote Chaisom ? {
Authorized Customer Representafive; Date:
30-May-2022
[DD-MM- Yy
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Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

B

PerkinSimer
Company Name: Eco Consultant Co.,Ltd. rkin
Address . .
{instrument Location): 3?:;;;21&04 T.Taike, Amphur. Samkak, Pathurnthani, 12150 Component List
" . . Component/ Software "
Serial Number: 848NEO52104 - PM Number: . 2of2 Spacific Model Serial # Version Configuration Notes
Customer Name - Telephone
(if applicable): Ms.Thitima Number: NA NI
Service Englneer ; Service Order
Name: Pramote Chaisom ' Numiber: WO-01800800
3 Next PM Due
Date Pl Performed: 30-May-2022 Date: . 30-Nov-2022
(CD-MMM-¥YTY
Part Number Release | Publication Date g >
o . Parts lists
THO9370064 c March 2013 PerkinEhmvesr
Parts Includad with the PM
Scope Part Number Expiration
The purpose of this PM is ta ensure the continued functionality of the Turbomass/Clarus (if Description Quantity Batch/Lot # Date
M$SQ8 MS by inspecting and replacing any wom or damaged parts. This sefvice should only be "applicabls) (MMYY)
perfarmed by a trained representative of PerkinElmer, The customer should save thair method before
the PM begins, NIA
General instructions: ;
The customer must provide the engineer operational data 1o demonstrate recent insturnent
performance priof (o staring the PM. Always check with the customer before making any changes
ihat may affect the customer’s anslyss or cafibration, including a current back-up of system software
andfor data files The completed document should be signed by an authorized PerkinEimer 3 :
and customer represemtative and left with the customer Updale the PM sficker and instrument Additional Tools Required for P
Woghook, as reguired. Part Number . Calibration
. N F - . Descriplion Quantity Serlal # Due Date
Copyright Information applicable) - LT
This documenit conlains proprietary information that is protectad by copyright.  All sights are
resarved. No part of this publication may be reproduced in any form whatscevsr or iranslated LFO20-050 Fle! 79 mulimeter 1 22450222 4-Mov-2022
into any @rguage without the prior, written permission of PerkinElmer. Inc Copyright &
2013 PerkinElmer, Inc.
Trademarks ) . Additional Reagents and Standards Required for PM
Registered r trad ks, etc. Lzed In this document, even when not specifically marked a3 i
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer. inc. All other Fart Number Expiration
trademarks and registered ragemerks not owned by PerkinElmer, Inc. or its subsidiaries thet are : Aif Description Quantity BatchiLot # Date
depicied herein ara the property of their respective owners. Except as spacifically set forth in its apphcable) HMren
terms and conditions of sale, PerkinElmer makes no wamanty of any kind with regard to
this document. including, but net limited to, the implied warranties of merchantabifity and IR,
fitness for a particular purpose. PerkinEimer shall not be liable for incidental or consequential
damages in connection with the fumishing or use of this document.
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PerkinEimer’ PerkinEimer’
Procedure Checklist PC Maintenance:

Use | x ) ta check off those steps 0 the checklist that bave been completed. 7 Dslele #l unnecessary temporary files.
General: i Empty deleled files from recycle bin.,
@A Column type Elite 5ms X Ferform hard drive defragmentation.
A Carrier gas fow 12l 1 mumin, .
B Review the instrument performance with the customer and document any recent problems. R“'W:_
inspact the customer fog book snd make any appropriate P entrles. Revfew Wil the customer P work pmed.
H Gheck incoming AC line uoltage for proper levels and grournding. Rerview with the customer aLline mairlenaacs procedures.

[ Oiscuss recommended cusis L ials to have an hand.

Mechanical:

inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary. -
Change the @il in the fore pump, Additional Comments Regarding the PM
Inzpect carlridge in fore pump vacuum fiter: replace adsorbend bead if necessary.
Raplace the exhaust vapor mist filter on the fore pump.

Additional Comrnents

Remove and clean the jon source assembly. Use the insulatar Replacement ¥l andfor Optics
Repl Kit if y

Replace tha filament.

Remove and dean the pre-quad rods.

Chserve Wide Pange Gauge pressure; chean/adjust if required.

inspect and clean 25 needed all PC hoards and bottom inside of M5 chassis.

EEEd REEEEE

Electrical: Review
Check head amp offset, Adjust it necessary for proper value (Service Manual ).

The preventive maimtenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

Operationa) Tests:

Wacuum pressive. This Turbormass/ClarusMS/SQ8  Fass the preventive maintenance.
Airterattef jeak check Review of Preventive Maintenance:
AutcTune nd mass celibration. Authonzed PerkinElmer Representative Date:
[E Msake a Chromalographic injection 0 verify peak shape and integrity anly (nat meant for sensitivity Framote Chaisom l?ﬂ'ﬂn{(. fr 30-May-2022
test). (OD-MMTYYY)
Authorized Customer Representative: Date:
30-May-2022
{DD-MMBYE YY)
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HCPO16023
Pearikin .
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
customer - ECQ Consultance Date Tasted: March 24, 2022
Recommendation Recettification
Address ! 13321344 Period g
Finua Mot Enamuian Recertification Due: September 23, 2021
Unarstd 12160 Date Last Certified: March 23, 2022
tUser Name: Koofa Visi Number: 2of2
Phons: PerkinElmer Pheone: 02-718-6420 ext 206
Email: PerkinElmer Fax: 02-318-8597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODER SERIAL NUMBER
OFTIMA 3000 OT8N1408041C WinLab32 Version 5.5.0.0714
TESTED EQUIPMEMT CALIBRATION NUMBER EXPIRATION
1PV Methods
ITEST STANDARD USED PART NUMBER EXPIRATION DATE
Mixed standard 110 NOBS-1578 AU 20, 2022
Mixed standard 11100 N&30-0221 RMAY 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
19 3% HNO3

Page 1ot 4

PeriinEler Lid. 290 Sof 17. Rama 9 Rozd. Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand

ICPG16023

MAINTENANCE AND 1PV TEST CERTIFICATE MODEL

OPTINA 8000
SERIAL MUMBER : 07BN1408041C DATE TESTED : March 24, 2022
FARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0009 0.00755 nm
Ni 231.604 nm =001 0.00882 T
NE 341476 nm 20815 £.01363 it
Spectral Resolution : VIS Ba 455403 nm < 0.020 0.01609 nm
Precision
Zn 206200 nm % RGD £1.0 0.24 Y
Mg 280.Z71 om %wRsD =510 0.88 %
Mg 285.213nm % RSO =10 0.81 %,
Ba 455403 nm %RSD 3.0 0.30 kA
Detection Limits @ Axtat As  193.696 nm 3(SD) ppl 7.29 b
Se 196.026 pm 3(SD) ppb 1.21 ppl
T 140.801 nmi 3{3D) ppl 4.71 [slni]
Pb 220353 nm 35S0} ppb _8zs epb
Detection Limits : Radial A= 193.656 nm 3501 ppb 8.79 peb
Zn 213.857 nm A(SD) pp 0.5 ppb
EEn 257.610 nm 35D ppb 212 ppb
La 379.476 nm 38D} ppb 0.82 ppb
Ba 455402 nm 3(S0) ppb 0.09 fereis]
Ba 493.408 nm (8D} ppb 0.68 pob
BEC : Axlal (18 X 1000)4I5-18} #Mn 257510 nm <30 ppb 13.25 oot
BEC : Radiai {|B X 1000015-15) Mp 257.610 nm <30 ppb 26 .68 prb
Page dof 4

Perkintler Ltd. 290 Sei 17, Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Banghkak 10318, Thaitand
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Perkin

O7BN1110509C

{CP01602%

Fedsindimar Lid,
Sni 1T Rama & Road
Khwang Banghapl, Khet Huay Kwang

Bangkok 10310
Perkin Thalkand
Tek 55 2714 6420 ; Fax; +66 2 219 7900
For the Better hitpfw parkingimer,com
Service Report
Wk, Onder Number _ Acivity Code  Blllng Type Requeted St Dakr Wiodal Harbal Mumbtr
i woEsats Fiaaned Conivact 1810172565 1529 W, ; T stewiiraisty TES 14680410
WORROZY  poiignence ] . Jeewnmig
Servke Fepfuwnldiw Maret Coniract Mumier ’ Expiey Chate Equsmant 10 System (D
griong, Khwanchai sc izns0z3 i tat,
. . LR Pumber
Eqvtomesnt Lacaion Bl T Naroa
i ST waudawnn i P 1 BTR nowllmend Siie |
Fwnpaiulan duinnriTon
Sawebyumtl 37 12160 TH |

Fwimbginl 37 12150 TH

Phome Numbar Fme Humbior . Etwril Purghare Dider
.. A5 45A5ERT N penfipdgioresan-Com.com EGO D20ma

1 i
- Chan sample lan, mivers, tams. exinrof .
+ Partorm WG al and InsLrmers Lest .

StOate | EndDae Work Dezcriplion
P aaguzz | 2@z . ———— e e — -
Fadmmgz | HRaA |

P S .. Yok Used .

By ribedicn -
ety - CaMrroled Tool Descrintion Sertal Humber ml%‘;z’"“‘ o
L NG Te e -
) | Mool Used
. LavEmanT
Part hurrber P Daxcriphon Mare Nutnber Sty
! o Fany Used '™
Labour Detaite _
Pan fhamber Part Dazerighion Stan Hle Quarmy

i Evoo0913 Pigesitalne malksnanoo 24033022 § !
{L ., svoeomed Eanien Travnl e 1 :
, [P — Cursbatme: Slgroluns Techniclan Eignanie

| w0

: PRUCEIFY Lett wilh Gusiomer

Yoy

w O

PerkinBler Ltd, 290 Sof 17, Rama 3 Foad, Khwang Bangkapi, Khet Huay Kwang, RBangkak 10310, Thailand
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PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinEimer Number: nNOG91S7Y
Description: Multi-Eierment Standard
Matrix: 2% HNGa

Lot Number: 57-024CRX1

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Moasured SRM Anaiyte Labreled Measured SRM
50.0ugml. 5G.0 povml 303" Ml O pgiml 100 pfml 33E
530wl 50.3 ppiml 3t Sr 103.0 piml 0.0 ugrmL 2153a8°
HEuml 100 ml A2¥an Zn 10.0 ugmi 100 pgtmL 368"
oLl 0.0 31280* Ba 100 pgimt .07 pgimb 31048
10,0 gl 10,1 pgamd b g Mg 1.00 ygfmt. 1.0 ppfmL 3337a"

* - ihientes NIST SHM T - menicates CRM (when MIST SRM is not g ebie)

Reference Mult: Lot 2-84MJ, 3158k, 4-38M.
Refer 12 sige 2 for detalls of cerification.

Bfances are calibrated with wemht seis irsceabie o NIST
\We gugrames that vur PeainEimer Tral) Atamie Specirestopy Standards ace sfalle and accurate 1 20, &% of certifed
uniil tre iiion date, prgi the standards are kep! lightly tappcd ared srurcﬂ unger harmal l[abpsstory
condikers. THE value is thesum ol @ i SErES with {he anal ipetting . and diuting to final
volume, Eor these sohutions we Use tgh pority atids ASTM Type | water {18 megonm doupie delunmm and lpached, trle-cins

ng botlex AR glastware used 1 class A

Ay 5 1S
Canifying Offcer: L s fﬁ’?:f'f‘{’r"

PeriinElmes, Inc,

Vige fine) flasaffices For a conoplers Listing of eur global offices.
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. PerkinElmer Pure

Atomic Speciroscopy Standard

Certificate of Analysis

PerkinElmer Number:  sjoanoz2y

* Instrumental Analysis using OPTIMA 7300 DV ICF Spectrometer;

Analyle  Labeled Mazsured SRm Anaiyts Labeled Meazured SEM
As T00upimL. 103 pginL 31038 P S0.0 ptml. 0.t poimb a2
il 100p¥mL 107 pgimt 358" Se SDRugml  48.8 upimL 149"

Cd 500 pgieal  50.0 pgrml 3108"

= - Incheates MIST BRI 1 - INdicates GRI fwhen HIET SRM I3 ned evsiiskicy
Reference Mulli: Lot¥ 52-175CR, 1-177v
Refer 1o side 2 for details of cartification.

Batances pre cibraied with welghd =213 fmceable to NIST
Wie guarantee that our PerkinEimar Purs Alomie Specroscoby Standents ale stobie and 2cowale 1o +0.5% of cenifed
BOM il Ihe expd daje, provided the s are hepl Byhtly cepped and clorad under normaf laboratary
condiiiens. THa valie i the sum of I ey d with ke pehing, ang dluling to final
* welume For lhgse robdions we use tih penity oois, ASTM Type bwaler (18 megohen double deioraed), and keached, Ifipk-ing
-, Bd bontes All glasswere used s class A

T Cartitying Ofiicer _Z__',,_pﬂ.'ij_f_"{ﬂ

PerkinElmer ¢

Description: Instrument Calibration Slandard 4
Matrix: 5% HNQ
Lot Number: S4-1340RY1 Crertification Date: FEE - 2[]21

Explration Date:  AUG I A 2072

s PerkinEimesr, Ing. 3=

U5, ok 1-203-925-9600 |
0.2 e Fren 1-T0D-THZ- 40 _J.‘




