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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
Absorption 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-BHC Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
9 O-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
10 Y-BHC 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™ -

13 Carbaryl...
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15 Carbaryl High-Performance Liquid Chromatographic
Method!

14 Carbofuran High-Performance Liquid Chromatographic
Method™!

15 Chemical Oxygen Demand 1) Open Reflux, Titrimetric method!™
2) Closed Reflux, Colorimetric method™
3) Closed Reflux, Titrimetric Method™

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

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

18 Color ADMI Weighted-Ordinate Spectrophotometric
Method™

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

20 Cyanide Distillation, Colorimetric method!™

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

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

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

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

25 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

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

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

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

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

30 Formaldehyde Distillation, Colorimetric Method™®

31 Free Chlorine 1) lodometric Method™
2) DPD Colorimetric Method™

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

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

34 Hexavalent Chromium Colorimetric Method™!

35 3-Hydroxycarbofuran High-Performance Liguid Chromatographic
Method™

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

57 Malathion Liquid-Liquid Extraction, Gas Chromatographic/
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[“]-
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40 Methiocarb High-Performance Liquid Chromatographic
Method!

a1 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!

44 1-Naphthol High-Performance Liquid Chromatographic
Method™

a5 Nickel 1) Digestion, Direct Air-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma
Method!™

a6 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*

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®
U1lafy 974U 126 5280735
adun A15uaNY A5NATITH
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

2 Acetone Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

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

B 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/

al i

Mass Spectrometric Method[-

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

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

10 Benzene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

11 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Specirometric Method™

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

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

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

15 Benzo(g,h,)perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

16 Beryllium Digestion, Inductively Coupled Plasma
Spectrometric Method™®

i7 Bis(2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

19 Bromodichloromethane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!

20 Bromaform 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 Cadmium Digestion, Inductively Coupled Plasma

Spectrometric Method!™

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

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

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

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

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

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

30 Chlorocdibromomethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®

31 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

32 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 Chromium (1If) Digestion, Inductively Coupled Plasma
Spectrometric Method; Colorimetric Method;
Calculation™

35 | Chromium (V1) Colorimetric Method™

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

37 Cyanide Distillation, Colorimetric Methodm-

38 2,4-D...
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38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

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

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

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

a3 Di-n-butyl phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

a4 1,2-Dichlorobenzene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

a7 3,3'-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™™

a8 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

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

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

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

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

53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method'®!

54 1,2-Dichloropropane...
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54 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!
55 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!
56 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
63 Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™!
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!™

-(

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

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

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

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

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

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

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

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

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

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

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

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

82 Manganese 1) Digestion, Direct Air-Acetylene Flame

Method!™
2) Digestion, Inductively Coupled Plasma

Spectrometric Method

/

83 Mercury...
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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™

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

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

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

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

96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

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

Mass Spectrometric Method™

]

- PCB-1242...
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- PCB-1248
- PCB-1254
- PCB-1260
97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric method™
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
102 Selenium Digestion, Hydride Generation/Atemic 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-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 TPH (C5-Cg) Purge and Trap, Gas Chromatographic
Method!!>#2
110 TPH (C.5-Cig) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®#
111 TPH (C,16-Cas) Separatory Funnel Liquid-Liquid Extraction,

d{9.22]

/
I

Gas Chromatographic Metho

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

143 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!

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

115 Trichloroethylene Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method!®

116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

119 | Vanadium Digestion, Inductively Coupled Plasma
Spectrometric Method!™

120 Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

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

126 Zinc 1) Digestion, Direct Air-Acetylene Flame

Method™
2) Digestion, Inductively Coupled Plasma

|

Spectrometric Method™

2NNALEY. .
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1 Antimony 1) Isokinetic Sampling, Digestion, Direct
Air-Acetylene Flame Method"!

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

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

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

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

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

2) Isokinetic Sampling, Digestion, Inductively

Coupled Plasma Method™

5 Carbon Monoxide Instrumental Analyzer Method™

6 Chlorine 1) Absorption Sampling, lon Chromatographic
Method®
2) Isokinetic Sampling, lon Chromatographic
Method®™

7 Chromium 1) Isokinetic Sampling, Digestion, Direct Air-

Acetylene Flame Method™

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

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

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

9 Copper 1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®

2) Isokinetic Sampling, Digestion, Inductively

Coupled Plasma Method® -

10 Cresol...
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10

11
12

13

14
15

16

17

18

19
20

21

Cresol

Dioxins/Furans

Hydrogen Chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Nickel

Opacity

Oxides of Nitrogen

Selenium

Adsorption Sampling, Gas Chromatographic
Method®

Isokinetic Sampling™

1) Absorption Sampling, lon Chromatographic
Method™!

2) Isokinetic Sampling, lon Chromatographic
Method®™!

1) Absorption Sampling, lon Chromatographic
Method®™

2) Isokinetic Sampling, lon Chromatographic
Method"™!

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

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

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

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

Isokinetic Sampling, Digestion, Cold-Vapor
Atomic Absorption Spectrometric Method™!
1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®!

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

Ringelmann’s Method™

1) Absorption Sampling, Phenoldisulfonic acid
Method®!

2) Instrumental Analyzer Method™
Isokinetic Sampling, Digestion, Hydride

Generation/Atomic Absorption Spectrometric

22 Sulfur Dioxide...
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22 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method®!
2) Isokinetic Sampling, Barium-Thorin Titrimetric
Method®™
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 Vanadium Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method"!

28 Xylene 1) Adsorption Sampling, Gas Chromatographic
Method®
2) Adsorption Sampling, Gas Chromatographic/
Mass Spectrometric Method™

feufinansatagilalduds d1usu 38 518013
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1 Acrylonitrile 1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method1327]

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!4?"!

2 Aldrin 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method 1923

2) Soxhlet Extraction, Gas Chromatographic
Method02] 1

3 Antimony...
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Antimony

Arsenic

Barium

Beryllium

Cadmium

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method [617]

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

4) Digestion, Inductively Coupled Plasma
Method"

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method67)

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 613!

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

4) Digestion, Inductively Coupled Plasma
Method 14!

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 161!

2) Digestion, Inductively Coupled Plasma
Method 719!

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 141!

2) Digestion, Inductively Coupled Plasma
Method !+**!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!6!9

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 161!

3) Digestion, Flame Atomic Absorption

Spectrometric Method!71¢!

4) Digestion, Inductively Coupled Plasma

8 Chlordane...
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11

12

Chlordane

Chromium

Chromium (VI)

Cobalt

Copper

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method 11228

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1%2%!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ ¢4

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1:6:13]

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

4) Digestion, Inductively Coupled Plasma
Method ]

1) Waste Extraction, Colorimetric Method ™!
2) Alkaline Digestion, Colorimetric Method ©]
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!41¢!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 16131

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

4) Digestion, Inductively Coupled Plasma
Method 1]

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*61¢!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 6191

3) Digestion, Flame Atomic Absorption
Spectrometric Method ¢!

4) Digestion, Inductively Coupled Plasma
Method 743!

i

13 2,4-D...
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13

14

15

16

17

18

19

2,4-D

DDD

DDE

DDT

Dieldrin

Endrin

Heptachlor

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method %]

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!0!

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic
Method®#3]

2) Soxhlet Extraction, Gas Chromatographic
Method!™*®#!

1) Waste Extraction, Separatory Funnel Liguid-
Liquid Extraction, Gas Chromatographic
Method!!9:23!

2) Soxhlet Extraction, Gas Chromatographic
Method?#!

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic
Method!!#%3

2) Soxhlet Extraction, Gas Chromatographic
Method1°#!

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic
Method! 73

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

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic
Method %23

2) Soxhlet Extraction...
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20

21

22

23

24

25

Kepone

Lead

Lindane

Mercury

Methoxychlor

Mirex

2) Soxhlet Extraction, Gas Chromatographic
Method!%#!

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

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

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 614!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 613!

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

4) Digestion, Inductively Coupled Plasma
Method 1]

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method %28

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1028

1) Waste Extraction, Digestion, Cold-Vapor
Atomic Absorption Spectrometric Method™*?
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric 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) Soxhlet Extraction, Gas Chromatographic

Method!%2!

26 Molybdenum...
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26

27

28

29

30

Molybdenum

Nickel

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

Pentachlorophenol

pH

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!!41¢!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 413!

3) Digestion, Flame Atomic Absorption
Spectrometric Method ¢!

4) Digestion, Inductively Coupled Plasma
Method 7431

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*41¢!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 161

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

4) Digestion, Inductively Coupled Plasma
Method 13!

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

2) Soxhlet Extration, Gas Chromatographic/Mass

Spectrometric Method%2#!

Electrometric Method?#?33! -

31 Selenium...
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31

32

%

34

5b

Selenium

Silver

Silvex

Thallium

Toxaphene

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!*62!]

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 613

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

4) Digestion, Inductively Coupled Plasma
Method *°!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!!/416!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1415

3) Digestion, Flame Atomic Absorption
Spectrometric Method!¢

4) Digestion, Inductively Coupled Plasma
Method %!

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method!?4!

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

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 6%

2) Digestion, Inductively Coupled Plasma
Method 1!

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

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®2® (

36 Trichloroethylene...
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36 Trichloroethylene 1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method!***27]

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*427]

37 Vanadium 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method (16151

2) Digestion, Inductively Coupled Plasma
Method 1%

38 Zinc 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!!4¢!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 615!

3) Digestion, Flame Atomic Absorption
Spectrometric Method:1¢!

4) Digestion, Inductively Coupled Plasma
Method [*°]

AU 1L 125 518073

gl dsuaiy BRI

1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!28!

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

3 Aldrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%]

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

5 Antimony 1) Digestion, Flame Atomic Absorption
Spectrometric Method™*¢’
2) Digestion, Inductively Coupled Plasmd
Method™*?

6 Arsenic...
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6 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!"!"
2) Digestion, Inductively Coupled Plasma
Method!"**!

T Atrazine Soxhlet Extraction, Gas Chromatographic
Method [10,25]

8 Barium Digestion, Inductively Coupled Plasma
Method"*%!

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

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

11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2®!

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

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

14 Benzo(a)pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%28

15 Benzol(g,h,)perylene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?8!

16 Beryllium Digestion, Inductively Coupled Plasma
Method!"**!

17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%28!

18 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic
Method™%2!

12 Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?7)

20 Bromaoform Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method™*?™! :

21 Butanol...
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21 Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!4?"

22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic
Method*4

23 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method!"¢!
2) Digestion, Inductively Coupled Plasma
Method!"**!

24 Carbazole Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2¢!

25 Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method(%?"]

26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method4?"]

27 Chlordane Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric MethodH%28!

28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method*%%!

29 Chlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method®2"!

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**?]

31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!4?"!

32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%?]

33 Chromium 1) Digestion, Flame Atomic Absorption
Spectrometric Method!1¢!
2) Digestion, Inductively Coupled Plasma
Method!"**!

34 Chromium (I1f) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion Colorimetric Methodi

Calculationt’21318]

35 Chromium (VI)...
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35 Chromium (V1) Alkaline Digestion, Colorimetric Method®!®!

36 Chrysene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%22]

37 Cyanide Extraction, Distillation, Colorimetric
Method[29,30,3i]

38 2,4-D Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™®

39 DDD Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!?8

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

41 DDT Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!22]

42 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%:2]

43 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method*%

a4 1,2-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%2!

45 1,3-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%2!

46 1,4-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%®!

a7 3,3'-Dichlorobenzidine Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!0?!

a8 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?"

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

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!*42" )

52 trans-1,2-Dichloroethylene...
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52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*27]

53 2,4-Dichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?]

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method**?")

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*4#"

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#?"!

57 Dieldrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?®!

58 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic
Method!%?

59 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%®!

60 2,4-Dinitrophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2®!

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

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

63 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic
Method(024]

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

65 Endrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?®!

66 Ethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*42"

67 Fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method!%2®!
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68 Fluorene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%%!

69 Heptachlor Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2®!

70 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?8!

71 Hexachlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method1%28!

72 Hexachloro-1,3-butadiene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%

73 n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?"

74 o-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method?28]

75 B-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%2!

76 Y-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method*%%¥

i Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method*%%!

78 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method*%%!

79 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! %28

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

81 Lead 1) Digestion, Flame Atomic Absorption

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

82 Manganese...
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82 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method! %!
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!10:23]

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

87 Methylene chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!42"!

88 2-Methylphenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%28!

89 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method022]

90 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#?"]

91 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*4?”

92 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Method" ¢!
2) Digestion, Inductively Coupled Plasma
Method!"**!

93 Nitrobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?”

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

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

Spectrometric Method!®2¥! 1

96 Polychlorinated...
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96 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic/Mass
- Aroclor 1016 Spectrometric Method%28!
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
97 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%]
98 Phenanthrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method*%2!
99 Phenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method™®%2!
100 Pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2®!
101 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"?!
102 Silver Digestion, Inductively Coupled Plasma
Method!**!
103 Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?%2™
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!42"
105 Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!4?"!
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2"
107 Toxaphene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%8
108 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic

Method!**#

L

109 TPH (Cg-Cig)...
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109 TPH (C.g-Cy¢) Soxhlet Extraction, Gas Chromatographic
Methodllo.ﬂ]

110 | TPH (C,14-Css) Soxhlet Extraction, Gas Chromatographic
Method1022

111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'4%")

112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*42”

113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!4?"]

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!#?7]

115 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?%!

116 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 1%

117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#2"]

118 | Vanadium Digestion, Inductively Coupled Plasma
Method!*!

119 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method4?"]

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!#?"]

12l m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?]

il . Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method4?"]

123 p-Xylene Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!*%#!

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

Spectrometric Method427! (

125 Zinc...
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125 | Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method!"1¢!

2) Digestion, Inductively Coupled Plasma
Method"*
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4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24™ ed. Washington, DC: APHA, 2023.

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2023.

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

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

8. United States Environmental Protection Agency. Test Methods 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 Solid /
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 200]-

12. United States...
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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-System Purge-and-Trap And Extraction For
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 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.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), 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
Technique, SW-846 Method 7470A, 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 7471B, 2007.

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

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

Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846 Method

8015D, 2003. -

23. United States...
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23. United States Envircnmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticide by Gas Chromatography. SW-
846 Method 8081B, 2007.

24. 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 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 8141B, 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, 200t
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1 Acrylonitrile 1) Waste Extraction, Purge and Trap,

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

Mass Spectrometric Method™%!

2 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method=*!

2) Soxhlet Extraction, Gas Chromatographic Method'®'?
3 Antimony 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!**12

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 1211

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

il Arsenic 1) Waste Extraction, Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method!*4**!

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method !
3) Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method>!*!

4) Digestion, Inductively Coupled Plasma Method "
5 Barium 1) Waste Extraction, Digestion,

1,2,11]

Inductively Coupled Plasma Method
2) Digestion, Inductively Coupled Plasma Method P'"

6 | Beryllium 1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method %!

2) Digestion, Inductively Coupled Plasma Method 2!

7 Cadmium 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!?!2

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 41

3) Digestion, Flame Atomic Absorption Spectrometric Method®'2
4) Digestion, Inductively Coupled Plasma Method [3'-

8 Chlordane...
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8 Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method 12"
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %%

9 Chromium 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method#*%

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method *4!!

3) Digestion, Flame Atomic Absorption

Spectrometric Method™'?!

4) Digestion, Inductively Coupled Plasma Method !
10 | Chromium (V1) 1) Waste Extraction, Colorimetric Method 114

2) Alkaline Digestion, Colorimetric Method !
14 Cobalt 1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method™?!?
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method "#!"

3) Digestion, Flame Atomic Absorption
Spectrometric Method®'%

4) Digestion, Inductively Coupled Plasma Method B!
12 Copper 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method(*!2

2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method *#!1
3) Digestion, Flame Atomic Absorption
Spectrometric Method®'?

4) Digestion, Inductively Coupled Plasma Method !

13 2,4-D 1) Waste Extraction, Gas Chromatographic/
d [1,22]

3,11]

Mass Spectrometric Metho
2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method 2

14 DDD 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method!*=**!

2) Soxhlet Extraction, Gas Chromatographic Meth

15 DDE..
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15

16

17

18

19

20

21

22

23

24

ODE

DDT

Dieldrin

Endrin

Heptachlor

Kepone

Lead

Lindane

Mercury

Methoxychlor

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!'*1*

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™>%*!

6,19]

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!"#%

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

2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method ™%
3) Digestion, Flame Atomic Absorption
Spectrometric Method®*?

4) Digestion, Inductively Coupled Plasma Method ™!

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method 121

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method #*

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

2) Digestion, Cold-Vapor Atomic Absorption Spectrometric Method"®
1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method™***

2) Soxhlet Extraction, Gas Chromatographic Mett

W[4 1407

25 Mirex...
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25 | Mirex 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method™*?*
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 *%!!
3) Digestion, Flame Atomic Absorption
Spectrometric Method®'
4) Digestion, Inductively Coupled Plasma Method B
27 Nickel 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™#!?
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method 12!
3) Digestion, Flame Atomic Absorption
Spectrometric Method™'Z
4) Digestion, Inductively Coupled Plasma Method "
28 | Polychlorinated 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Biphenyls Gas Chromatographic/Mass Spectrometric Method!>#*
- Aroclor 1016 2) Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method!®*
- 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) Soxhlet Extration, Gas Chromatographic/
Mass Spectrometric Method'¢%*
30 |pH Electrometric Method?®%!

31 Selenium...
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31

32

33

34

35

36

37

Selenium

Silver

Silvex

Thallium

Toxaphene

Trichloroethylene

Vanadium

1) Waste Extraction, Digestion, Hydride Generation/Atomic

Absorption Spectrometric Method!#!"!

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method™?*!!

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!™
4) Digestion, Inductively Coupled Plasma Method %!

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method™#!%

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 2!

3) Digestion, Flame Atomic Absorption

Spectrometric Method>?

4) Digestion, Inductively Coupled Plasma Method !
1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Methodil'zzl

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method™?

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 414

2) Digestion, Inductively Coupled Plasma Method &'

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

Gas Chromatographic/Mass Spectrometric Method™>?

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'®2

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric Method™*#*

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'%%*!

1) Waste Extraction, Digestion,
Inductively Coupled Plasma Method!?!!

2) Digestion, Inductively Coupled Plasma Methcgiead

38 Zinc...
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38 Zinc 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!!#!2

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 21

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

4) Digestion, Inductively Coupled Plasma A

i =%

N3 1989
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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 3060A, 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, 1995.

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...
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11. 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

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 Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), 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 7470A, 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 7471B, 2007.

17. United States Environmental Protection Agency. Test Methods for 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 8081B, 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 8061A, 1996.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organophosphorus Compounds by Gas
Chromatography. SW-846 Method 81418, 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 8151A, 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 8260D, 2012-

-

24. United...
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24. 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.

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 QOils.
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 Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045 e
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1 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method -
1NFAITDINBY

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 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.
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1 Aldrin

2 Arsenic

3 Barium
4 | Q-BHC
5 | B-BHC
6 | y-BHC
7 | 8-BHC

8 Biochemical Oxygen Demand

9 Cadmium

10 | Chemical Oxygen Demand

| Liquid-Liquid Extraction, Gas Chromatographic/

11 Chromium
12 Color

13 Copper

14 Cyanide
15 4,4-DDD
16 4,4-DDE

| Mass Spectrometric Method® -

Mass Spectrometric Method™

Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

Digestion, Direct Nitrous Oxide Acetylene

Flame Method!!

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

Liquid—Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?!

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

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

1) 5-Day BOD Test, Azide Modification Method™

2) 5-Day BOD Test, Membrane Electrode Method™
1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

Closed Reflux, Titrimetric Method®!

Digestion, Direct Air-Acetylene Flame Method!!

ADMI Weighted-Ordinate Spectrophotometric Method®

Digestion, Direct Air-Acetylene Flame Method™
[3)

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

Liquid-Liquid Extraction, Gas Chromatographic/

17 4,4-0DT ...
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17 | 4,4-DDT | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

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

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

24 Forrnaldehyde Distittation, Colorimetric Method?

25 | Free Chlorine DPD Colorimetric Method™!

26 | Hexavalent Chromium Filtration, Colorimetric Method!™

27 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/

28

29

30

31

32

33

34
35

Heptachlor Epoxide

Lead

Manganese

Mercury

Methoxychlor

Nickel
Oll & Grease

pH

Mass Spectrometric Method™!

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

1) Digestion, Direct Air-Acetylene Flame Methed
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!!

Digestion, Direct Air-Acetylene Flame Method®™
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

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

Digestion, Direct Air-Acetylene Flame Method!?
Soxhlet Extraction Method!?!

Electrometric Method™

36 Phenol...
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36 | Phenol Distillation, Direct Photometric Method®

37 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

38 | Sulfide Precipitation, lodometric Method!

39 | Temperature Laboratory and Field Methods™

40 | Total Dissolved Solids Dried at 180 °C B

41 | Totel Kjeldahl Nitrogen Macro Kjeldahl, Titrimetric Method®™

42 | Total Suspended Solids Dried at 103-105 °¢CP!.

43 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculationt®

a4 | Zinc Digestion, Direct Air-Acetylene Flame Method™

g = o
ynldiRu 99U 31 51909

| drdui ATuanY Whasun

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

2 | Antimony Digestion, Direct Air-Acetylene Flame Method!”

3 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

4 | Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method®

5 Beryllium Digestion, Direct Nitrous Oxide-Acetylene Flame Method™

6 Cadmium ' 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

7 Chromium Digestion, Direct Air-Acetylene Flame Method™
8 Chromium (Il Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculation?!
9 Chromium (V1) Filtration, Colorimetric Method™
10 | Cyanide Distillation, Colorimetric Method®™
11 DDD Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™ -

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

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

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

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

16 O-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

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

18 V-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

19 Heptachior Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

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

21 Lead 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

22 | Manganese Digestion, Direct Air-Acetylene Flame Method™

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

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

25 | Nickel Digestion, Direct Air-Acetylene Flame Method™

26 | pH Electrometric Method™

27 | Phenols Distillation, Direct Photometric Method™

28 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

29 Silver

Digestion, Direct Air-Acetylene Flame Method'-

30 Vanadium...
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30 | Vanadium Digestion, Direct Nitrous Oxide-Acetylene
| Flame Method!!

31 | Zinc Digestion, Direct Air-Acetylene Flame Method®
deinavie’ Huda Iy 4
Adufi dg1suany Adhmsed
Aldrin 1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method!! 644
2) Soxhiet Extraction, Gas Chromatographic/

Mass Spectrometric Method®¥

2 Antimony 1) Waste Extraction, Digestion, Direct Air-Acetylene
Flarne Method™®#

2) Digestion, Direct Air-Acetylene Flame Method®#
3 Arsenic 1} Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!!

2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™”

4 Barium 1) Waste Extraction, Digestion, Direct Nitrous Oxide-
‘ Acetylene Flame Method!!®

2) Digestion, Direct Nitrous Oxide-Acetylene

Flame Method!®?!

5 Beryllium 1) Waste Extraction, Digestion, Direct Nitrous Oxide-
Acetylene Flame Method!#!

2) Digestion, Direct Nitrous Oxide-Acetylene

Flame Method

6 Cadmium 1) Waste Extraction, Digestion, Direct Air-Acetylene

Flame Method™#!

2) Digestion, Direct Air-Acetylene Flame Method®®
7 Chromium 1) Waste Extraction, Digestion, Direct Air-Acetylene

Flame Method!

2) Digestion, Direct Air-Acetylene Flame Method!*®!
8 Chromium (V1) 1) Waste Extraction, Colorimetric Mett
2) Digestion, Colorimetric Method!%

9 Copper...
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9 Copper 1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method®
2) Digestion, Direct Air-Acetylene Flame Method®®
10 | DDD 1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method>44
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®14

11 DDE 1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method14
2) Soxhlet Extraction, Gas Chromatosraphic/

Mass Spectrometric Method®14

12 DOT 1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™*4
2} Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®¥

13 | Dieldrin 1) Waste Extraction, Liquid-Ligquid Extraction,

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

Mass Spectrometric Method®!¥

14 | Endrin 1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Methodt14
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®!¥

15 | Heptachlor 1) Waste Extraction, Liguid-Liquid Extraction,
' Gas Chromatographic/Mass Spectrometric Method™>%
2) Soxhlet Extraction, Gas Chromatoegraphic/
Mass Spectrometric Method®

16 Lead 1) Waste Extraction, Digestion, Direct Air-Acetylene

Flarne Method!™®
2) Digestion, Direct Air-Acetylene Flame Method[“-

17 Lindane...
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18

19

20

21
22

23

24

25

Lindane

Mercury

Methoxychlor

Nickel

pH

Selenium

Silver

Vanadium

Zinc

1) Waste Extraction, Liguid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method®514
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 6%

1) Waste Extraction, Digestion, Cold-Vapor
Atomic Absorption Spectrometric Method™:11

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®*2

1) Waste Extraction, Liquid-Liquid Extraction,

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

Mass Spectrometric Method!®'®!

1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method™®

2) Digestion, Direct Air-Acetylene Flame Method!*®!
Electrometric Method!®!

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

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methog!® !

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

2) Digestion, Direct Air-Acetylene Flame Method!*®
1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method!!

2) Digestion, Direct Air-Acetylene Flame Method™®
1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method!!

2) Digestion, Direct Air-Acetylene Flame Metiaaaldsl
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1 | Aldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!¥
2 Antimony Digestion, Direct Air-Acetylene Flame Method!*?
3 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®?
4 Barium Digestion, Direct Air-Acetylene Flame Method!#
5 Beryllium Digestion, Direct Air-Acetylene Flame Method®#
6 Cadmium Digestion, Direct Air-Acetylene Flame Method®®
7 Chromium Digestion, Direct Air-Acetylene Flame Method®®
8 Chromium (lIl) Digestion, Direct Air-Acetylene Flame, Colorimetric
Method; Calculation®>717]
9 Chromium (V1) Digestion, Coltorimetric Method!™%!
10 | Cyanide Cyanide Extraction Method™”!
11 DDD Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®1¥
12 DDE Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®¥
13 DOT Soxhlet Extraction, Gas Chromatographic/
| Mass Spectroretric Method®1¥!
14 Dieldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!¥
15 Endrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!®
16 O-HCH Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method®¥!
17 B-HcH Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method!®¥
18 y-HCH Soxhlet Extraction, Gas Chromatogr s

Mass Spectrometric Method®4!

19 Heptachlor...
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19 Heptachlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!¥
20 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!¥
21 | Lead Digestion, Direct Air-Acetylene Flame Method™?
22 | Manganese Digestion, Direct Air-Acetylene Flame Method!®®
23 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™!?
24 Methoxychlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®1
25 Nickel Digestion, Direct Air-Acetylene Flame Method™®!
26 Seleniurm Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™
27 Silver Digestion, Direct Air-Acetylene Flame Method™?
28 | Vanadium Digestion, Direct Air-Acatylene Flame Method!“#!
29 | Zinc Digestion, Direct Air-Acetylene Flame Method!*#

BNF1581984

1. NIENTHAREMNTIU. UTENMANTENTNGAAUNITU, WA, 2548, Fo1 madidndniiga
wioTaniilsildudn. srefisounen. 25 unsan 2549, idudl 123 moufilay 114,

2. sneimnTnduindenuisendlng. dliodemeiinde. fudedsd 4. ngamme;
ISOULAINITANN, 2547.

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

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

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liguid-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, 19¢

7. United...
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7. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

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

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 1994.

10. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846
Méthod 7196A, 1992.

11. 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 7470A, 1994.

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

13. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

14. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography Mass Spectrometry (GC/MS). SW-846 Method 8270D, 2014.

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

16. United States Environmental Protection Agency. Test Methods for Evaluation

Solid Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045l
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1 Biochemical Oxygen Déﬁand- | 5-Day BOD Test, Azide Modification Method

2 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
3 pH Electrometric Method | ,
4 | Totel Suspended Solids | Dried at 103-105 °C

1@nf3a1e8e

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017, '
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el Arsuanie BRI
1 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method!?
2 Chemical Oxygen Demand Closed Reflux, Titrimetric sethod®
3 Color ADMI Weighted-Ordingle Spectrophotometric
Method?
4 Free Chlorine lodometric Mefhod!?!
5 Oil & Grease Liquid-Liguid, Partitish<Gravimetric Method™
6 pH Electfometric Mettiod!?!
7 Sulfide lndometric méethod?
8 Temperature Labordtéry and Figld Methods!?
9 Total Dissolved Solids Drieghat 180 “CH
10 Total Suspended Solids

Dried at 1034105 °Cl?!
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1 Carbion Mopciage | instrumental Analyzer Method™!

2 Hydrogen Sulfide Absorption Sampling, lodometric Method™

3 Opaciy Ringelmann’s Method!

4 Oxides of Nitfagen 1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method™

5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method'®
2) Isokinetic Sampling, Barium-Thorin Titrimetric
Method"!
3) Instrumental Analyzer Method®

6 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Mathad

7 Total Suspended Particulate Isokinetic Sampling, Gravimetric Methoc

} =
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aundavulusinimiszutgesnainUassraantetilssddntgwnauiuldimimaa.

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

3. United States Environmental Protection Age - ' g dards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 201!-
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aaun dsuany F/IATIZA
i Arsenic Digestion, Inductively Coupled Plasma Pv‘ue‘chod[11
2 Barium Digestion, Inductively Coupled Plasma Methodm
3 Cadmium Digestion, Inductively Coupled Plasma Method
il Chromium Digestion, Inductively Coupled Plasma Methodm
5 Copper Digestion, Inductively Coupled Plasma Method'
6 Hexavalent Chromium | Colorimetric Methodm
g Lead Digestion, InductivelyCoupled Plasma Method"
8 Manganese Digestion, Inductively Coupled Plasma Method'
9 Nickel Digestion, Inductively Cotipled Plasma Method -
10 | Phenols Distillatiaf] Direct Ph&tometric Method'
11 Selenium Digestion, Inductiely Coupled/Plasma Method"
12 Total Kjeldahl Nitrogen | $é&mi-Micro-Kjetdahl Mol
13 Trivalent Chromium Digestior; Inductively €oupled Plasma Method;
Colorirnetric Methoad; Calcu!.ation{l]
14 Zinc X Pigestion, Inductively Coupled Plasma Method
21mAEs (Usa9szute) 97U 143180173
Aduil drsuany X BNATIZN
1 Antimony Isakinetic Sampling, Digestion, Inductively Coupled
| Plasma Method
2o\ Arsenig Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methodm
3 Beryllium Isokinetic Sampling, Digestion, inductively Coupled
Plasma Method”
a Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Me‘chod[21
5 Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method "
6 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method "
7 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methodm :
8 Lead Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method" B

9 Manganese...
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9 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method

10 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methodm

11 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

12 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method”

13 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method

14 Vanadium Isokinetic Sampling;Bigestian,.nductively Coupled
Plasma Method'. B\#NMJ

(=

1aNE1591989
1. APHA, AWWA, WEF. Standard®Méthods for the Examination of Water and
Wastewater. 23° ed. Washington, DE2APHA, 2047
2. United States Environmental Protection Ageficy. Standards of Performance for
New Stationary Sources. 40 CFR 60. Apperidix A, 2018
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Cyanide

Distillation, Colorimetric Method™

21n1eLEe (Udasszuie) 91u9u 3 518013

Aauii asuany ABATIZA
1 |Xylene Adsorption Samplingfas Chromatographic Method™
s Cresol Absorption Sampling, Gas CRroniatographic Method™
3 Dioxins/Furans Isokinetic Sargpking®®

U1laay 3739 17 518015

aeui asuany ANATIZH
1 Antimony i D;gestion, inductively &oupled Plasma Method!!
2 |Arsenic Digestian, Inductivelyy Coupled Plasma Method™
3 Barium Digestion, Induetively Coupled Plasma Method™
4 Beryllium Digestionginductively Coupled Plasma Method™
5 Cadmiurs Digestion, Inductively Coupled Plasma Method™
6 Chromium Digestion, Inductively Coupled Plasma Method™
7 Chirdmium (1) Digestion, Inductively Coupled Plasma Method; Filtration,

Colorimetric Method; Calculation Method™

8 Chromitim (V) Colorimetric Method™
9 |Cyanide Distillation, Colorimetric Method™
10 |[Lead Digestion, Inductively Coupled Plasma Method™
11 Manganese Digestion, Inductively Coupled Plasma Method™!
12 | Nickel Digestion, Inductively Coupled Plasma Method™
13 |pH Electrometric Method™
14 |Selenium Digestion, Inductively Coupled Plasma Method™
15 Silver Digestion, Inductively Coupled Plasma Method™
16 | Vanadium Digestion, Inductively Coupled Plasma Method™
17 |Zinc Digestion, Inductively Coupled Plasma Mj o
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Digestion, Inductively Coupled Plasma Method™®*
Digestion, Inductively Coupled Plasma Method®”
Digestion, Inductively Coupled Plasma Method*
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method®”!
Digestion, Inductively Coupled-Ftasma Method™®*!

Digestion, Inductively Coupled Plasma Method; Alkaline
Digestion, Colorimetri¢d#ethod; Calculation Method®454)

Alkaline Digestion, ColorimetricyMethod™®

Digestion, Inductively Coupled Plasma Method™*
Digestiorifductively-Coupled Plasma Method®™!
Digestion, Inductively CoupledPlasma Method?
Digestion, IndGetively Cowpled Plasma Method™*!
Digestion/InductivelyCoupled Plasma Method?
Digestion, Inductivély Coupled Plasma Method™*

Digestion, Inductively Coupled Plasma Method®™™!

Digestion, inductively Coupled Plasma Meth-

Aduii asuany
1 Antimony
2 Arsenic
3 Barium
4 Beryllium
5 Cadmium
6 Chromium
7 Chromium (Ill)
8 Chromium (V1)
9 Lead
10 Manganese
5 Mercury
12 NickéL
13 Selenium
14 Silver
15 Vanadium
16 Zinc
18NE1591484

L ABHA, AWMWA, WEF. Standard Methods for the Examination of Water and Wastewater.

24™ &oh\Washingtos UG APHA Fiess; 2023.

2. United States Environmental Protection Agency. Standards of Performance for

New Stationary Sources. 40 CFR 60. Appendix A, 2022.

Method 30508, 1996.

Method 3060A, 1996.

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

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

5. United States...
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5. 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

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid Waste
Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method 7196A, 1992.
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1. F’]ﬂdﬂ’]Wﬁﬂﬂ’]ﬁIﬂUiiEﬂﬂﬂﬂ
Total Suspended Particulate High Volume Air Sampler No. B12, B21, B23, B34 Digital Balance
Sulfur Dioxide Personal Pump SKC No. B01, B02, B04, B12 Spectrophotometer
Rotameter No. L-B04
Hydrogen Sulfide Personal Pump SKC No. B01, B02, B04, B12 Spectrophotometer

Rotameter No. L-B04

Carbon Monoxide Personal Pump SKC No. B05, B33, B35, B54 IR
Rotameter No. L-BO4

Methyl Mercaptan Personal Pump SKC No. B07, B09, B10, B11 GC/FPD
Rotameter No. L-B04

Dimethyl Disulfide Personal Pump SKC No. B07, B09, B10, B11 GC/FPD

Rotameter No. L-B04

Nitrogen Dioxide

NO/NO/NOy Analyzer No. B03, B14, B19, B21

NO/NO2/NO, Analyzer No. BO3, B14, B19, B21

2. szaudesluussennid

Leq 24 hr, Loo 24 hr, Limax %% Lan

Acoustic Calibrator
Sound Level Meter No. ACO- B15, B39, R55

3. AUAIWAINARINUEDY
Total Suspended Particulate

Console No. B05, R05
Pitot Tube No. B35, B49

Digital Balance

Rotameter No. L-BO7

Carbon Monoxide Personal Pump SKC No. B79 R

Rotameter No. H-B08
Sulfur Dioxide Personal Pump SKC No. B75, B86

Rotameter No. H-B08 7
Oxides of Nitrogen Vacuum Gauge Spectrophotometer
Hydrogen Sulfide Personal Pump SKC No. B75, B79, B88

Rotameter No. H-B08 _
Chlorine Personal Pump SKC No. B40 IC

Rotameter No. H-B08
Dimethyl Disulfide Personal Pump SKC No. B79, B88 GC/PFPD

Rotameter No. L-B08
Methyl Mercaptan Personal Pump SKC No. B79, B88 GC/PFPD

Rotameter No. L-B08

4. Qmmwmmﬂ°luﬁm‘uﬂsxnaums

Sodium Hydroxide Personal Pump SKC No. B20, B64

Rotameter No. H-BO7 _
Hydrogen Sulfide Personal Pump SKC No. B13, B53 IC

Sulfur Dioxide

Personal Pump SKC No. B52
Rotameter No. H-BO7

AANUIN 9-2 N1 2/183
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High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N : 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate ([t ‘fmin) R2
BO1 BO1 10/05/2024 y=1.153x-1.688 1.000
BOZ2 BO2 06/05/2024 y=1,118x+2.367 0.999
B03 B0O3 0B/05/2024 y=1.188x-5.422 1.000
BO4 B04 07/05/2024 y = 1.263x-5.863 0,999
B0O5 B0O5 07/05/,2024 y=1.265x-7.057 0.999
B06 BOB 09/05,2024 y=1.213x-4.898 0.997
BO7 BOT 07/05/2024 y=1.193x-4.616 0.999
BO8& BO& 07/05/2024 y=1.20Tx-4.482 0.998
BOS9 B09 06/056/2024 y=1.216x-4.533 1.000
B10 B10O 07/05/2024 y = 1.170x-0.607 1.000
Bl1 B11 07/05/2024 y=1135x-1.258 0.993
B12 B12 07/05/2024 y=1.211x-4.879 0.997
B1a B13 07/05/2024 y=1.23Tx-4.608 1.000
Bl4 B14 08/05/2024 y=1.252x-5.908 0.998
B15 B15 09/05/2024 y=1.182x-2.587 0.988
B16 B16 06/05/2024 y=1.133x-0.425 0.996
B17 B17 06/05/2024 y=1.250x-4.910 0.997
B18 Bls 06/05/2024 y=1.181%x-4.244 0.998
B19 B19 09/05/2024 y =1.246x-8.218 0.999
B20 B20 08/,05/2024 y=1.218x-4.223 0.999
B21 B21 0B/05/2024 y=1.189x-4.448 0.998
B22 B22 09/06/s2024 y=1.195x-6.295 0.9599
B23 B23 06/05/2024 y = 1.247x-5.137 0.999
B24 B24 09/05/2024 y=1.187x-1.861 0.998
B25 B25 07/05/2024 y = 1.079x+1.324 1.000
B28& B26 07/05/2024 y=1.204x-3.730 0.997
B27 B27 07/05/2024 y=1.140x-2.924 0.938
B28 B28 07/05/2024 y=1.220x-7.484 0.9399
B29 B22 07/05/2024 y=1.215%x-3.763 1.000
B30 B30 10/05/2024 y=1.198x-3.745 0.998
B3l B31 10/05/2024 y = 1.209x-4.851 1.000
Ba2 B3z 10/05/2024 y=1.186x-0.772 0.8498
B33 B33 10/05/2024 y=1.237x-4.394 0.997
Ba4 Ba4 10/05/2024 y =1.191%-4.725 0.999

Calibrated by :

Approved by :

e
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter I I Model : Defender 510-H S/N 136164
Environmental Conditions
Temperature 25 4 3 e
Pressure 1010 £ 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand | Model | Serial No. Date Setting Actual (Q std) Wathe:Fromy CHllBanRn e
1 2 3 1 2 3 ¥y R
BO1 SKC 224-PCARE 262101 05/04/2024 1,000 1,500 2,000 993 1,495 1,998 1.001x - 3.430 1.000
B2 SKC 224-PCHRA 626166 05/04/2024 1,000 1,500 2,000 1,004 1,506 2,000 1.00Tx - 16572 0.959
BO3 SKC 224-PCXRE 612968 09/04/2024 000 1,500 2,000 G997 1,498 2,004 1.008x - 13.756 1.000
Bo4 SKC 220-PCXR4 602E04 08/04/2024 1,000 1,500 2,000 1,001 1,511 1,993 0.997x + 4.427 1.000
BOS SKC 224-PCXRE 612693 08/04/2024 1,000 1,500 2,000 1,005 1,510 2,002 1.00%x - 16.400 0.999
BO& SKC 224-PCKR4 262188 08/04/2024 1,000 1,500 2,000 1,003 1,510 2,004 1.005% - 8.687 0.999
BOT SKC 224-PCHRO 626262 05/04/2024 1,000 1,500 2,000 997 1,500 1,996 0.995x + 4.930 1.000
BO& SKC 224-PCXRA 626100 04/04/2028 1,000 1,500 2,000 1,003 1,508 2,002 1.011x - 19.679 0.999
BO% SKC 224-PCXRG 626479 08/04/2024 1,000 1,500 2,000 946 459 1,994 [0.994x + 3,159 1.000
BIO SKC 220-PCXR4 051950 04/00/2024 1,000 1,500 2,000 995 1,512 2,000 1.015x - 30,041 0.998
Bll SKC 224-PCXRE 564315 08/04/2024 1,000 1,500 2,000 954 1,454 2,000 1.006x% - 10.717 1.00C
B12 SKC 224-PCYRA 034656 DB/04/2024 1,000 500 2,000 1,005 1,511 2,002 1.008x - 14.857 0.999
B13 SKC 224-PCXRD 602073 05/04/2024 1,000 1,500 2,000 998 1,501 1,997 0.998x + 2728 1.000
Bld SKC 224-PCXRY 626313 04/04/2024 1,000 1,500 2,000 993 1491 1,991 0.954x + 4411 1.000
B15 5KC 224-PCXRY 626474 04,/04/2024 1,000 1,500 2,000 1,004 1,505 2,003 1.009x - 16,951 0.999
B16 SKC 224-PCXR4 626477 04/04/2024 1,000 L,500 2,000 a87 1,502 2,000 1.005x - 13.936 1.000
B17 SKC 224-PCXR4G 626860 05/04/2024 1,000 1,500 2,000 998 1,495 1,990 0.995% + 3.681 1.000
B1B SKC 220-PCXRL 691484 05/04/2024 1,000 1,500 2,000 1,004 1,506 2,001 1.007x - 12.627 0.999
B19 SKC 220-PCXRL 691559 08/04/2024 1,000 1,500 2,000 ao4 1,507 1,997 1.003x — 4.519 1.000
B2D SKC 224-PCXRL 691587 0R/04/20248 1,000 1,500 2,000 493 1514 1,959 1.013x - 27.943 0.5%8
B21 SKC 224-PCKRE 691531 08/04/2024 1,000 1,500 2,000 997 1,498 1,993 0.996x - 1.121 1.000
B22 SKC 224-PCXRE 691654 08/0d/2021 1,000 1,500 2,000 1002 1,500 2,005 1013x - 23316 0.99%
B23 SKC 224-PCXRA 798393 05/04/2024 1,000 1,500 2,000 995 1,506 1,999 1.01dx - 28.370 0.993
B24 SKC 224-PCXRa 626363 04/04/2024 1,000 1,500 2,000 s97 1.505 2,005 1.016x - 28.805 0.99%
B25 SKC 224-FCXRa 798489 04/04/2024 1,000 1,500 2,000 1.000 1,494 2,002 0.999x - 1.300 1.000
B26 SHC 224-PCXRa 798479 0E/04/2024 ago 1,500 2,000 1,001 1,501 1,997 0.9982 + 2010 L.000
R27T SKC 228-PCXR4 601673 0&/04/2024 1,000 1,500 2,000 905 1,508 2,001 1.014x — 28,031 0.999
B28 SKC 224-PCHR4 691570 08/06/2024 1,000 1,500 2,000 1,004 1458 2,000 1.007x - 15.352 0.999
B29 SKC 220-PCXR4 626472 CB/0a/2029 1,000 1,500 2,000 1,003 1,496 2,003 1.003x - 5,903 1.000
B30 SKC 224-PCXR4 691489 05/04/2024 1,000 1,500 2,000 1,005 1,511 2,005 1.007x - 8.527 0.999
B31 SKC 224-PCXR4 691500 09/08/2024 1,000 1,500 2,000 0g1 1485 1,908 1.006x — 14.067 1.000
832 SKC 224-PCXR4 091567 05/08/2024 1,000 1,500 2,000 9563 1,508 1,999 1.013x - 26.659 0.999
B33 SKIC 220-FCXR4 091756 05/048/2024 1,000 1,500 2,000 994 1,500 1,995 1.000x - 2,836 1.000
B34 SKC Z24-PCXR4 512962 08/04/2024 1,000 1,500 2,000 1,004 1,503 2001 1.006x - 11.243 0.599
835 SKC 224-PCXR4 502682 08/04/2024 1,000 1,500 2,000 957 1,496 1,995 0:998x — 2772 1.000
836 SKC 224-PCxRa 626160 05/04/2024 1,000 1,500 2,000 99T 1,506 2,000 1.006x - 14.159 0.999
B37 SKC 220-PCXR4G 626256 040472024 1,000 1,500 2,000 997 1,507 1,998 1.010x - 23.269 D999
B38 SKC 224-PCXR4 626167 0a/04/2024 1,000 1,500 2,000 995 1,496 1,997 1.008x - 7.259 1.000
839 SKC 220-PTXRA 038637 04/00/2024 1,000 1,500 2,000 1,007 1,499 2,000 1.003x - 11.120 0.95G
840 SKC 220-PCXR4 798349 08/04/2024 1,000 1,500 2,000 535 1,506 2,001 1.013x - 26 810 0.999

Calibrated by :

Approved by ¢

AAKWIN 9-2 NN 5/183
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter I [ Model : Defender 510-H S/N 1 136164
Environmental Conditions
Temperature ; 25 + 3 ‘c
Pressure X 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) —
No. | Brand Model Serial Mo, Date Setting Actual (Q std.) VB RO CRRI G S
1 2 3 1 2 3 ¥ R
Bal SKC 228-PCHRA 612669 05/04/2024 1,000 1,500 2,000 1,001 1,496 1,990 0.994x + £.342 1.000
Ba2 SKC 2Z4-PCXRE 626041 04/04/2024 1,000 2,000 1,006 1,496 1,990 0.984x + 20.8494 1.G00
B43 SKC 220-PCHRL 034626 04/04/2024 1,000 2,000 S9E8 1,498 1,989 0.989x + 12.360 1.000
Bag SKC 220-PCXRE 529341 09/04/2024 1,000 2,000 1,000 1,501 2,002 1.005x¢ - 9213 1.000
Ba5 SHC Z226-PCXRB 529594 04,/04/2024 1,000 2,000 1,002 1,502 1,989 0.988x + 16.584 1.000
Bds SKC 224-PCXRB 566743 04,/04/2024 1,000 1,500 2,000 995 1,507 2,001 1.012x - 26,724 0.999
B4T SKC 224-PCXRB 566747 08/04/2024 1,000 1,500 2,000 1,008 1,500 2,002 1.007« - le.d2d 0.599
Bag SKC 224-PCXRE 566753 09/04/,2024 1,000 2,000 Q98 1,892 1,997 0.998x - 1.157 1.000
Bao SKC 224-PCXRB 566780 08/04s2024 1,000 2,000 1,004 1,503 2.005 1.00%x — 18.040 0.999
B50 SKC 228-PCXRB 500400 04/04,2024 1,000 2,000 1,003 1,855 2,003 1.000x - 1.783 1.000
B51 SKC 224-PCXR8 500363 04/04/2024 1,000 2,000 995 1,500 2,002 1.013% - 28.701 0.999
B52 SKC 224-PCXRB 093186 04/04/2024 1,000 2,000 992 1,484 1,991 0.996x + 0.116 1.000
B53 SKC 224-PCXRE TOTETO 08/04/2024 1,000 1,500 2,000 1,000 1,502 2,001 1.009% - 16.999 0.999
B54 SKC 2Z8-PCXR3 509821 08/04/2024 1,000 1,500 2,000 996 1,503 2,002 1.015x - 30.009 0.999
B55 SKC 2Z24-PCKR3 510710 05/04/2024 1,000 1,500 2,000 1,000 1,404 1,993 0.995x% + 0.965 1.000
B56 SHC 220-PCXR3 511450 09/04/2024 1,000 1,500 2,000 1,004 1,899 2,000 1.002x - 4,651 1.000
BT SKC 224-PCXR3 510798 08/04/2024 1,000 2,000 995 1,499 1,9%8 1.000x - 2.680 1.000
B58 SKC 228-PCXR3 509852 08/04/2024 1,000 2,000 1,002 1,501 2,000 1.006x — 16.480 0.999
B39 SKC 220-PCXR3 509862 08/04/2024 1,000 2,000 947 1,50 1,998 0.599x + 1.041 1.000
Bal SKC 224-PCXR3 512655 05/04,2024 1,000 1,500 2,000 1,005 1,507 2,003 1.003x - 6,627 1.000
B61 SKC 224-PCXR3 503915 05/04/2024 1,000 1,500 2,000 993 1,430 2,000 1.00dx - 12.823 1.0C0
Bez2 SKC 228-PCXR3 505975 05/04/2024 1,000 1,500 2,000 1,001 1,495 1,997 0.995% + 2,616 1.0C0
B&3 SKC 224-PCXR3 511432 05/04/2028 1,000 1,500 2,000 993 1,503 1,999 1.018x - 30.715 0.969
Ead SKC 224-PCXR3 508302 08/04/2024 1,000 1,500 2,000 1,000 1,493 1,587 0.988x + 13.591 1.000
B&5 SKC 224-PCXR3 508310 09/04/2024 1,000 1,500 2,000 1,003 1,500 2,003 1.006x - 12.021 1.000
B&G SKC 220-PCXR3 509861 08/04/2024 1,000 1,500 2,000 1,004 1,089 1,990 0.986x + 16,775 1.000
B&T SKC 2Z4-PCXR3 206295 04,04, 2024 1,000 1,500 2,000 a7 1,506 2,003 1.004x - 2.099 1.000
B&B SKC 224-PCXR3 505872 04/0as2028 1,000 1,500 2,000 1,004 1,430 1,997 0.992x + 7.829 1.000
B&9 SKHC 224-PCXR3 508375 04/04/2024 1,000 1,500 2,000 1,005 1,500 1,998 1.006x% - 13.832 0.9%9
B70 SKC Z20-PCXR3 510623 08/04/2024 1,000 1,500 2,000 995 1,491 1,996 1.000x - 4.938 1.000
B71 SKC 228-PCXR3 08367 09/Cd/2024 1,000 1,500 2,000 996 1,504 2,000 1.012x - 27572 0.999
B72 SKC 224-PCHR3 505977 09/04s2024 1,000 1,500 2,000 1,001 1,500 1,995 0.998x + 5,791 1.000
Bi3 SHC 224-PCXR3 512606 04,/04/2024 1,000 1,500 2,000 1,002 1,855 2,002 1.007% — 12.671 1.000
B72 SHC 228-PCXR3 505993 04/0a/2024 1,000 1,500 2,000 095 1,495 1,996 1.003x - 9.987 1.000
B7S SKC 228-PCXR3 509820 05/0d/2024 1,000 1,500 2,000 998 1,497 1,993 0.997x + 1,432 1.000
ET6 SKC 224-PCXR3 509811 05/04/2024 1,000 1,500 2,000 992 1,497 2,000 1.008x - 17.753 1.000
BT SKC 228-PCXR3 a08301 05/04/2024 1,000 1,500 2,000 L0024 1,459 2,001 1.010x - 19,743 0.999
B78 SKC 228-PCKR3 510677 C&/0a/2024 1,000 1,500 2,000 o7 1,505 2,001 1.013x — 27.321 0.999
B79 SHC 220-PCXR3 510920 0%/04/2029 1,000 1,500 2,000 995 1,495 1,993 1.000x - 4,702 1.000
Calibrated by : Approved by !
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S5/M 136164
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
L-BO1 Dwyer VFA-21 08/08/2024 100 200 50.7 98.8 199.3 0.987x + 1.039 1.000
L-Boz2 Dwyer VFA-Z1 04/04/2026 50 100 200 50.2 738 1983 0.998x + 0.180 0.559
L-B03 Dwyer VFA-21 05/08/2028 50 | 100 200 50.5 98.8 197.9 1.012x- 1915
L-B04 Dwyer | VFA-Z1 04/04/2024 50 100 200 498 2019 1.010% - 0.036
L-BO5 Dwyer | VFA-ZI 08/D4/2024 50 | 100 200 50.9 99.0 201.2 0.998x + 0.999 1.000
L-306 Dwyer | VFA-ZL 06/04/2024 50 100 200 50.1 99.4 | 2027 1.011x - 0.423 1.000
L-B07 Dwyer | VEA-Z1 50 100 200 50.3 999 | 2005 1.009x - 0.861 1.000
L-BO Dwyer VFA-21 06/04/2024 50 100 200 50.6 1008 1989 |  1.002x-0.189 1.000
L-BO9 Dwyer VFA-21 09/04/2024 50 100 200 50.1 99.4 200.6 0.997x + 0.731 1.000
L-810 Dwyer VFA-21 08/04/2024 50 100 200 510 98. 02. 0.996x + 1.
Calibrated by : Approved by :
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 29 April 2024 BRAND : AP| MODEL : 200A
NO. NOX-B03 SERIAL NO. 2617

Calibrator (Dilution System)

Brand : Teledyne Model : TOOE
|ast Cal. Date : 30 October 2023 Serial Nao. : 201-5

Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. 1 ADOTZ65V
Certified Date : 05 January 2023 Expired Date : 05 January 2026 Cylinder Cenc. : 48.8 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5 g & % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj].),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zerg 0 0.11 - 0
NO Span 400 400.1 0.025 400.0 1.008
NO, Span 400 400.3 0.075 400.0 1.012

APl Model 200A NO, Analyzer Check List

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 507 co/min 500 £ 50
OZ0ONE FLOW 78 ce/min 80+ 15
PMT 103.3 my -20 - 150
AZERO 94.1 my -20 - 150
HVPS 674 W 420 - 900 constant
RCELL TEMP 50.2 % 50 +1
BOX TEMP 20.4 % 8- 48
PMT TEMP 7.3 °c 7+2
MOLY TEMP 314.9 ':'Q 315+ 5
RCELL PRESS 8.5 IN-He-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Heg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.008 1003
NO, Slope 1.012 : 1003
NO Offset 1.7 Yy 20 to +150
NO, Offset 10 mY -20 to 150
Stability at Zero 0.1 PFB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by 3 Approved by
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 29 April 2024 BRAND : API MODEL : 200A
NO. NOX-B14 SERIAL NO. 212
Calibrator (Dilution Systermn)
Brand : Teledyne Madel : TOOE
Last Cal. Date . 30 October 2023 Serial No. : 2015
Reference Standard Gas
Standard Gas : Nitric Oxide (NC) Cylinder No. . AOOT265V
Certified Date : 05 January 2023 Expired Date : 05 January 2026 Cylinder Conc. 1 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 245 5 % RH 19
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPE Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %eDif Analyzer Response Slope
Zero 0 0.10 - 0 "
NO Span 400 400.1 0.025 400.0 1.007
NO, Span 400 400.2 0.050 400.0 1.011
APl Model 200A NO, Analyzer Check List
Test Values Observed Value Units Nominal Ranee
RANGE 500 FPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 504 co/min 500 « 50
OZONE FLOW 8 cc/min 80+ 15
PMT 103.5 mv -20 - 150
AZERO 94.2 my -20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 50.1 e 50s1
BOX TEMP 29,2 % 8-48
PMT TEMP 7.4 % T:2
MOLY TEMP 3152 S 315+ 5
RCELL PRESS 8.4 IN-Hz-A - 10 constant
SAMPLE PRESS 2B.5 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.007 = 10:03
NO, Slope 1.011 1003
NO Offset 15 my -20 to +150
NO, Offset 1.0 my -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Callbrated by
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 29 April 2024 BRAND : AP MODEL : 200E

NO. MNOX-B19 SERIAL NO. 353

Calibrator (Dilution System)

Brand : Telzdyne Model : TODE

Last Cal. Date : 30 October 2023 Serial Mo, : 2015
Reference Standard Gas

Standard Gas : Nitric Oxide (NO) Cylinder No. - ADOT265V

Certified Date : 05 January 2023 Expired Date : 05 January 2026 Cylinder Conc. : 48.8 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 245 °C % RH 49

CALIBRATION SETTING

Span Initial Readine (Before Ad).).PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Z6i0 0 -0.10 . 0
NO Span 400 399.6 -0.100 400.0 1,003
NO, Span 400 399.9 -0.025 400.0 1.007
APl Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 510 ce/min 500 = 50
QOZONE FLOW 79 cc/min 80 =15
PMT 1031 my -20 - 150
AZERO 939 mV -20 - 150
HVPS 670 V 420 - 900 constant
RCELL TEMP 50.4 : % 50 + 1
BOX TEMP 295 °c 8-48
PMT TEMP 7.1 °c 742
MOLY TEMP 314.8 e 315+ 5
RCELL PRESS 8.2 IN-Heg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NQO Slope 1.003 - 10:03
NQ, Slope 1.007 1.0:03
NO Offset 1.2 mv -20 to +150
NO, Offset 0.8 mv -20 to 150
Stability at Zero .1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Fal

Calibrated by : Approved by

AAKWIN 9-2 TN 10/183


TPW1
Rectangle

TPW1
Rectangle


_ U3 9a.1.189. AButRG wadld MNe
2 8.P.S. CONSULTING SERVICE CO., LTD.

F 7 gaENNALESN 24 DUUNNALlEEY LBTIRANNA mmqé’m NTUNNY 10900
'4}'@ . &\9 7 Soi Phahalyothin 24. Phanolyothin Rd., Jompol, Ghatuchak, Bangrok 10800
. ﬁauﬂﬂ% Tel 1 (662) 939-9370-72 Fani ; (662) 5134221 E-mail ; 5ale@spsoon.COM.. WaW.SESCON.COM

.
o WLn

CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 29 April 2024 BRAND : AP MODEL : TML-41M
NO. NUX—BZIJ SERIAL NO. NO2374
Calibrator (Dilution System)
Brand : Teledyne Model : TO0E
Last Cal. Date : 30 October 2023 Serial No : 201-5
Reference Standard Gas
Standard Gas . Nitric Oxide (NO) Cylinder No. : AQOTZ65Y
Certified Date . 05 January 2023 Expired Date - 05 January 2026 Cylinder Conc. 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmiar Temp. 245 e % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Ad).),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %0if Analyzer Response Slope
Zero 0 -0.10 0
NO Span 400 399.7 -0.075 400.0 1.005
NOy Span 400 400.1 0.025 400.0 1.009
AP| Model TML-41M NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PFB < 2 with zero air
SAMPLE FLOW 509 co/min 500 = 50
QZONE FLOW 79 cc/min 80 = 15
PMT 103.0 my -20 - 150
AZERO 93.7 mv -20 - 150
HVPS 669 V 420 - 900 constant
RCELL TEMP 50.5 % 50 -1
BOX TEMP 29.1 °c 8-48
PMT TEMP 7.0 % 72
MOLY TEMP 315.1 % 315+ 5
RCELL PRESS 83 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28,5 IN-He-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, S5pan Conc 400 PPB 20 - 20,000
NO Slope 1.005 10:03
VO, Slope 1.009 1.0:03
NO Offset 14 Y 20 to +150
NO, Offset 0.9 my -20 to 150
Stability at Zero 0.1 PEB <02
Stability at Span 0.2 FPB < 2 ppb @ 400 ppb span gas

Calibrated by
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CALIBRATION (49

CERTIFICATE No : 24M2227 PAGE:1OF 2
REFERENCE No : 72448-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No : 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE - 08-Mar-24

APPROVED BY

ISSUED DATE 5 14-Mar-24

RECEIVED DATE : 08-Mar-24

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

F-GO10 REV 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3. Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 24M2227 PAGE:20F 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL $ XS105DU

MANUFACTURER : METTLER TOLEDO S/N : 1126422905

1D No : BA05/50 RECEIVED DATE 3 08-Mar-24

AIR PRESSURE H 1010mbar £ Imbar CALIBRATION DATE 08-Mar-24

AMBIENT TEMPERATURE - 2EPCE17E RELATIVE HUMIDITY : 53 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

. REFERENCE STANDARD INSTRUMENTS :-

2

INSTRUMENT MODEL SERIAL Neo CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

3. THE CERTIFICATE 1S VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000035 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 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3N 4 2 50.0000
3 50.0000
2 5 4 50,0000
5 50.0000
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 /

& L J
F-G010 REV 03
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

Cert. No. : SP23016
Pages 10f3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY 1V
Ambient Temperature: ( 250+ 5 ) BC
Relative Humidity : (484+25) %
Received Date : 30 AUGUST 2023
Calibration Date : 30 AUGUST 2023
Date of Issue : 31 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by :

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

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Method :

Cert. No. :
: VC66SP0014
:20f3

Job No.
Pages

SP23016

This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01

The calibration procedure to direct measurement wavelength accuracy by using wavelength standard

solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

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

Condition of this result of calibration :

1. Certified reference materials

Material Ref. type Cell serial No. Cert. No.  Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-IN2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Todide solution - KI1-0701-001 CI-0090-22 08/04/2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) {(nm) (nm) =+ (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.3 0.05 0.16 2.00
RM-HL 467.82 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 740.0 -0.09 0.16 2.00
RM-DL 864.94 865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
e bl s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC665P0014
Pages :30f3
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 1.0564 0.0047 0.0031 2.00

- 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0032 2.00

é_" 29381 0.5 0.5416 0.5429 0.0013 0.0032 2.00

E 29360 1.0 0.9821 0.9849 0.0028 0.0030 2.00

= 546.1 29914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

& 29381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

g 29360 1.0 1.0222 1.0244 0.0022  0.0030 2.00

a 590.0 29914 0.7 0.7237 0.7234 -0.0003 0.0030 2.00

g 29381 0.5 0.5361 0.5360 -0.0001 0.0031 2.00

2 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 29914 0.7 0.6910 0.6910 0.0000 0.0030 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

3'13‘””' Wavelength Solution Certified UUC* Reading Error Uncertainty k

(nm) (mg/l) Absorbance (A) Absorbance (A) (A) +(A) Factor

E 20 0.2422 0.2462 0.0040 0.0101 2.00

g 40 0.4866 0.4900 0.0034 0.0115 2.00

2 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00

I 80 0.9858 0.9871 0.0013 0.0093 2.00

5 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Unit Under Calibration

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

Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0111 3.9564
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS12-04-4-020664

AAKWIN 9-2 TN 16/183



TPW1
Rectangle


| B

Perkintimer’
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 : WO0-02463710
Phoowat
Telephone No.: 083-033-6758 Certificate Number: IR1107-2023
Custgme.r Su;-)port Tanongsak PM Number : lofl
ngineer:
Date PM Performed: Next PM Due Date:
(DD-MMM-YYYY) 30-Aug-2023 (DD-MMM-YYYY) 30-Aug-2024

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

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -

AMANWIN 9-2 Ut 17/183
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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
Model

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
applicable)

Description

Quantity

Batch/Lot/SN| Expiration Date
# (MM/YY)

NO0171159

Desiccant

2

NA NA

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -
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Procedure Checklist

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

—

. General:

Source and Source Mirror
Beam splitter

Optical Unit Windows
Mirror

X X X X

2. Mechanical:

Motors including Electronics unit fan
Purge seals

Change Desiccant

3. Electronics Check:

Laser Output

Specification Value Laser Gain
1000, Paragon, RX or BX
LI 16 +/- 1 15.88 3.53
EndStop
Specification Value
End Stop
+/- 50 3.00
Zero Path
Specification Value
Zero Path
+/- 20 3.00
Energy
Specification Value
Energy
NA 14962.00

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -
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Gain
Specification Value
Gain
Less than +/- 9.5 7.10/-8.56
Match
Specification Value
Match
NA 3.38

3. Performance Test:
Signal to Noise Ratio (SNR) — (Record typical SNR Value).

Detector Type Typical SNR

Signal to Noise Ratio DTGS (MIR) 3282.99

4. Wavenumber Calibrate:

Wavenumber Calibrate

Certified Value (cm-1) Value Specification | Difference (cm-1)

3082.22 3082.08 +/-0.5 0.14
3060.14 3060.02 +/-0.5 0.12
1601.38 1601.41 +/-0.5 -0.03
1583.04 1583.30 +/-0.5 -0.26
1028.42 1028.52 +-0.5 -0.10

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance

AAKWIN 9-2 Ut 20/183
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6. 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.

O X

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 [ the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
30-Aug-2023
(DD-MMM-YYYY)
,
Authorized Customer Representative: Date:
30-Aug-2023
(DD-MMM-YYYY)

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -
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TPW1
Rectangle


138 'lnegiin d1ila  THAI UNIQUE CO., LTD.

T
ST
.' 80-82 auutlszFillas wvrauneyuwsny LuanIzuAs ngamws 10200

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

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0823/21044
Instrument Type : GC
Model : CP-3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 09/08/2023

ELECTRONIC TEST
CPU Mpass O rar
LCD TEST M pass [ ralL
VENT TEST M pass [ FALL
KEY ECHO TEST M pass RN
DESTRUCTION RAM TEST M pass O raL

RUN CHROMATOGRAM TEST

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

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

Column:Capillary Column CPsil 5CB 025D x 15 M
Sample: 1 pL Injection FID Test Sample 0.218 g/L C14,C15,C16 in hexane

SENSITIVITY TEST: C15. ( Areacount )= 362,972 Counts.

#

Ay
?‘ fs 1/2
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

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

Detector Sensitivity ( FID )

Detector Response Result Specification

Baseline Noise (pV) 1.47 < 50

Baseline Drift (%) 0.09 < 1
Sensitivity ( S/N for C15) 19,600 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 +5
Injector (" C) 220 220 +5
Detector (° C) 300 300 +=5
Incubator (° C) 60 ‘ N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.52 <5
Retention Time C15( %) 0.01 < 05
APPROVAL
Signature: _ _
Engineer :

Date : 09/08/2023

Ay
Z“ll's 2/2

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

Results Integrated System Testing

Checkout Procedure FID
i)ctector Position Front
Inlet Type 1079 Injector
C15 Area 1 357,863
C15 Area 2 357,824
C15 Area 3 367,724
C15 Area 4 361,724
Cl15 Area 5 369,724
C15 Area Average 362,972
*% RSD (<5 %) 1.52

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

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

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

Compliance

Performance by

Date

Comments

pac | 01 /0§ /202 3

Reviewed by

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

_r= 1138 negia na THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI5RT1 4.125
C15RT2 | 4.125
CI5SRT3 | 4.125
CI15RT4 . 4.124
CISRTS 4.124
C15 RT Average . 4,122
* % RSD (<0.5%) . 0.01

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

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

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

B/PRRR | O] Fail . {%‘%
()

«(— 7

"oy x@‘

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

Compliance

Performance by

Date

Comments -

Reviewed by

pate | OA/0¢/) 202 3

2
%F{ l-’"l

VARIAN SERVICE DEPARTMENT
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NSC-TISI-TIS 17025
A73-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267

CALIBRATION CERTIFICATE

Submitted by : S.P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

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

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495.

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

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

Date of Receipt : 22 Feb. 2024
Date of Calibration . 4 Mar. 2024 1 f.

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoa Industrial Estate, Sukhurmvit Road, 196 Phahonyathin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 3000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) O 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:mwww tistr.or.th E-mail ; mtc@tistr.orth E-mail : sumalee@tistr.or.th

AAKWIN 9-2 NN 27/183
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NSC-TISI-TIS 17025
CALIBRATION 0037

-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20p1Pa at 1000 Hz
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 s ol +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%

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

3. The microphone volume correction was not included.

Calibrated by . Approved by

~=-= Director”
Electrical anﬂﬁﬁ?&&-ﬁﬁarﬁs Laboratory

Date of Calibration 4 Mar. 2024 Industrial Metrology and Testing Service Centre
Date of Issue 5 Mar. 2024 Ref : 2011267022200795001
End of Certificate 2/2
The results relate only to the itemns tes calibrated or e assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Read, Chatuchak, Bangkek 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thailand [hailand

Tel. (66) O 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th

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

ANANUIN 9-2 NN 28/183

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumales@tistr.or.th
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Noise B_125/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand \ ACO | Number | AC 03/56 |
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 04 March 2024 H

Due Date ] 04 March 2025 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date )
Before Adjustment After Adjustment
ACO-B15 ACO 29 April 2024 94.0 939
ACO-B32 ACO 29 April 2024 93.9 | 93.9
ACO-R55 ACO 6236 29 April 2024 93.9 93.9

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
(TISTR)

93.85 + 0.10 dB

Calibrated by - Approved by :

AANUIN 9-2 N1 29/183



TPW1
Rectangle

TPW1
Rectangle


AMAINEINIAIINUADY

AANUIN 9-2 N1 30/183




. USHN 1Bd.W.109. ABURHY 1wasd D
% 8.P.S. CONSULTING SERVICE CO., LTD.

¥ 7 taownalobv 24 ouuwnaludy wBaeaIna nmw"é‘m NN 10900
7 Soi Phaholyethin 24, Phaholyolhin Rd.. Jompol, Chatuchak, Bangkok 10900
Tel : (662) 939-4370-72. Fax : (662} 513-4221, E-mail : sale@spscon.com.. winw. SPECON.COm

ﬁ

Console Calibration Report

Calibration Method Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y AHg, (mmH,0)
801 1563 01/03/2024 1.003 50.38
BOZ 8002514 04,/03/2024 1,002 49.73
BO3 1503016 02/03/2024 0.997 50.45
BO4 00006659 01/03/2029 1.004 49.97
BO5 00007428 02/03/2021 0.996 149.65
RO1 1561 02/03/2029 0.999 50.18
RO2 8002513 01/02/2024 1.005 50.04
RO3 1570 03/03/2024 0.998 4982
RO4 8002519 02/03/2024 1.004 4958
RO5 1503015 03/03/2024 1.002 50.33
Remark : Accept Value of y(test) is 097 <y <1.03

Accept Value of AHg (test) is 46.7 + 6.4 (mmH,0)

Calibrated by : Approved by :
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* Agwl® Tel ; (6b2) 939-4370-72. Fax ; {062) 313-4222, E-mail : sale@spsoon.com.. weew.spscon.com
e A S ==
Pitot Tube Calibration Report
Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B
BO3 5 0.99 06/05/2024 0.84 (.84
Bo4 3 0.99 06/05/2024 0.84 0.85
BO5 8 0.99 07/05/2024 0.84 0.83
BO7 S 0.99 07/05/2024 0.84 0.84
BOS 3 0.99 07/05/2024 0.84 0.85
BO9 5 (.99 07/05/2024 0.83 0.84
Bll S 0.99 07/05/2024 0.84 0.85
Bl6 3 0.99 08/05/2024 0.24 (.84
B18 S 0.99 08/05/2024 0.85 0.84
Bl9 3 0.99 08/05/2024 0.84 0.85
B2l g (.99 07/05/2024 0.54 0.84
B24 5 0.99 07/05/2024 0.84 0.84
B27 3 0.99 06/05/2024 (.85 .84
B30 5 0.99 09/05/2024 0.54 0.84
B3l 3 0.99 09/05/2024 (.84 0.84
B33 5 0.99 09/05/2024 0.83 0.84
B3s < 0.99 07/05/2024 (.84 0.84

Remark : Accept value of Cp (test) 15 0,84 + 0,01

Calibrated by :

Approved by :
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Pitot Tube Calibration Report
Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
CoefTicience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B
B36 S 0.99 D7/05:2024 0.84 0.84
B37 S 0.99 07/05/2024 0.84 0.83
B3§ S 0.99 07/05/2024 0.85 0.84
B39 S 0.99 09/05/2024 0.84 0.84
B40 S 0.99 09/05/2024 0.84 0.83
B4l S 0.99 09/05/2024 0.84 0.84
Bdd S 0.99 08/05/2024 0.83 0.84
B45 S 0.99 08/05/2024 D.84 (.84
B46 5 0.99 08/05/2024 0.84 0.84
B47 S5 0.99 08/052024 0.85 0.54
B43 S 0.99 10/05/2024 D.84 0.84
B49 s 0.99 06/05/2024 .84 0.84
B34 S 0.99 06/05/2024 0.85 0.84
B36 S 0.99 07/03/2024 0.83 0.84
B57 S 0.99 10/05/2024 0.84 0.84
B38 S 0.99 10/05/2024 0.85 0.84

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

Calibrated by : Approved by :
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H S/N 136164
Environmental Conditions
Temperature : 25 o i
Pressure = 1010 £ 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand | Model | Serial No. Date Setting Actual (Q std) Wathe:Fromy CHllBanRn e
1 2 3 1 2 3 ¥y R
BO1 SKC 224-PCHRE 262101 05/04/2024 1,000 1,500 2,000 993 1,495 1,998 1.001x - 3.430 1.000
B2 SKC 224-PCHRA 626166 05/04/2024 1,000 1,500 2,000 1,004 1,506 2,000 1.00Tx - 16572 0.959
BO3 SKC 224-PCXRE 612968 09/04/2024 1,000 1,500 2,000 G997 1,498 2,004 1.008x - 13.756 1.000
Bo4 SKC 220-PC¥RA 602E04 08/04/20248 1,000 1,500 2,000 1,001 1,511 1,993 0.997x + 4.427 1.000
BOS SKC 224-PCXRE 612693 08/04/2024 1,000 1,500 2,000 1,005 1,510 2,002 1.00%x - 16.400 0.999
BO& SKC 224-PCHRA 262188 08/04/2024 1,000 1,500 2,000 1,003 1,510 2,004 1.005x% - 8.687 0.999
BOT SKC 224-PCHRO 626262 05/04/2024 1,000 1,500 2,000 997 1,500 1,996 0.995x + 4.930 1.000
BO& SKC 224-PCXRG 626100 04/04/2028 1,000 1,500 2000 1,003 1,508 2,002 1.011x - 19.679 0.999
BO% SKC 224-PCXRG 626479 08/04/2024 1,000 1,500 2,000 956 1,499 1,994 0.994x + 3.159 1.000
BIO SKC 220-PCXR4 091950 04/08/2024 1,000 1,500 2,000 995 1,512 2,000 1.0L5x - 30,041 0.998
Bll SKC 224-PCXRE 564315 08/04/2024 1,000 1,500 2,000 954 1,454 2,000 1.006x% - 10.717 1.00C
Bi2 SKC 224-PCYRA 034656 0B/04,/2024 1,000 1,500 2,000 1,005 1,511 2,002 1.008x - 14.857 0.999
B13 SKC 224-PCXRD 602073 05/04/2024 1,000 1,500 2,000 998 1,501 1,997 0.998x + 2728 1.000
Bld SKC 224-PCXRY 626313 0d/04/2024 1,000 1,500 2,000 9593 1491 1,991 0.994x + 4411 1.000
B15 SKC 224-PCXRG 626474 04/04/2024 1,000 1,500 2,000 1,004 1,505 2,003 1.009x - 16.951 0.999
B16 SKC 224-PCXR4 626477 04/04/2024 1,000 1,500 2,000 997 1,502 2,000 1.005x - 13.936 1.000
B17 SKC 224-PCXR4G 626860 05/04/2024 1,000 1,500 2,000 998 1,495 1,990 0.995% + 3.681 1.000
B1B SKC 220-PCXRL 691484 05/04/2024 1,000 1,500 2,000 1,004 1,506 2.001 1.007x - 12.627 0.999
B19 SKC 220-PCXRL 691559 08/04/2024 1,000 1,500 2,000 ao4 1,507 1,997 1.003x - 4.519 1.000
B2D SKC 224-PCXRL 691587 0R/04/20248 1,000 1,500 2,000 993 1514 1,959 1.013x - 27.943 0.5598
B21 SKC 224-PCXRL 691531 08/04/2024 1,000 1,500 2,000 997 1,498 1,993 0.996x - 1.121 1.000
B22 SKC 224-PCXRL 691654 08/04/2024 1,000 1,500 2,000 1002 1,500 2,005 1.013x - 23316 0.99%
B23 SKC 224-PCXRA 798393 05/04/2024 1,000 1,500 2,000 935 1,506 1,999 1.01dx - 28.370 0.993
B24 SKC 224-PCXRa 626363 04/04/2024 1,000 1,500 2,000 s97 1.505 2,005 1.016x - 28.805 0.999
B25 SKC 224-FCXRa 798489 04/04/2024 1,000 1,500 2,000 1.000 1,494 2,002 0.999% - 1.300 1.000
B26 SKC 224-PCXRA 798479 05/08/2024 1,000 1,500 2,000 1,001 1,501 1,997 0.9982 + 2010 L.000
R27T SH 228-PCXR4 601673 C8/04/2024 1,000 1,500 2,000 99s 1,508 2,001 1.014x — 28,031 0.999
B28 SKC 220-PCHPA 691570 08/06/2024 1,000 1,500 2,000 1,004 1458 2,000 1.007x - 15.352 0.999
B29 SKC 220-PCXR4 G26472 Ca/04/2029 1,000 1,500 2,000 1,003 1,456 2003 1.003x - 5,903 1.000
B30 SKC 224-PCXR4 691489 05/04/2024 1,000 1,500 2,000 1,005 1,511 2,005 1.007x - 8.527 0.999
B31 SKC 224-PCXR4 691500 09/08/2024 1,000 1,500 2,000 0g1 1485 1,908 1.006x — 14.067 1.000
832 SKC 224-PCXR4 091567 05/04/2024 1,000 1,500 2,000 9563 1,508 1,999 1.013x - 26.659 0.999
B33 SHC 220-FCXR4 091756 05/048/2024 1,000 1,500 2,000 994 1,500 1,995 1.000x - 2,836 1.000
B34 SKC Z24-PCXR4 512962 08/04/2024 1,000 1,500 2,000 1,004 1,503 2001 1.006x - 11.243 0.599
835 SKC 224-PCXR4 £02682 08/04/2024 1,000 1,500 2,000 957 1,496 1,995 0:998x — 2772 1.000
836 SKC 224-PCxRa 626160 0570072024 1,000 1,500 2,000 997 1,506 2,000 1.006x - 14.159 0.999
B37 SKC 220-PCXRG 626256 040472024 1,000 1,500 2,000 997 1,507 1,998 1.010x - 23.269 0999
B38 SkC 224-PCXR4 626167 04/04/2024 1,000 1,500 2,000 995 1,496 1,997 1.008x - 7.259 1.000
839 SKC 220-PTXRA D2a637 04/00/2024 1,000 1,500 2,000 1.007 1,499 2,000 1.003x - 11.120 0.99%
B4 SKC 220-PCXR4 T9E349 08/04/2024 1,000 1,500 2,000 9495 1,506 2001 1.013x — 26.810 0.95%
Calibrated by : Approved by :

AAKWIN 9-2 TN 34/183


TPW1
Rectangle

TPW1
Rectangle


_a@) WAL
&

3 &
g7 Ea™
. agui®

a o = v a da . e @
. UIEY (1Dd.W.12F. ADUYIAN LY NG

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

";':? 7 ?iﬂﬂ“ﬁﬂl—ﬁﬁu 24 auuwnafnﬁu Wilasauna I.?jbi'\’liﬁrl'l‘a m".umn 10800

7 Sol Phaholyothin 24, Phaholyothin Rd.. Jompol, Chatuchak, Bangkok 10900
Tel 1 (662) 939-4370-72_ Faw : (662) 513-4221, E-mail | sale@spscon com_ waeh spscon.com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

5/M ;136164

Environmental Conditions

Temperature 25 + 13 s
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) o
No. | Brand Model Serial Mo, Date Setting Actual (Q std.) VB RO CRRI G S
1 2 3 1 2 3 y R
Bal SKC 224-PCXRA 612669 05/04/2024 1,000 2,000 1,001 1,496 1,990 0.994x + £.342 1.000
Ba2 SKC 224-PCXRE 626041 04/04/2024 1,000 2,000 1,006 1,496 1,990 0.984x + 20.8494 1.G00
B43 SKC 224-PCXRL 034636 04/04/2024 1,000 2,000 S9E8 1,498 1,989 0.989x + 12.360 1.000
Bag SKC 224-PCXRB 529341 09/04/2024 1,000 S00 2,000 1,000 1,501 2,002 1.005x - 9.213 1.000
BaS SKC Z226-PCXRB 529594 04,/04/2024 1,000 2,000 1,002 1,502 1,989 0.988x + 16.584 1.000
Bds SKC 224-PCXRB 566743 04,/04/2024 1,000 2,000 995 1,507 2,001 1.012x - 26,724 0.999
B4T SKC 224-PCXRB 566747 08/04/2024 1,000 500 2,000 1,008 1,500 2,002 1.007% - 16,424 0.599
Bag SKC 224-PCXRE 566753 09/04/,2024 1,000 2,000 Q98 1,492 1,997 0.998x - 1.157 1.000
Bao SKC 224-PCXRB 566780 08/04s2024 1,000 2,000 1,004 1,503 2.005 1.00%x — 18.040 0.599
B50 SKC 220-PCXRB 500400 04/04,2024 1,000 2,000 1,003 ass 2,003 1.000x - 1.783 1.000
B51 SKC 224-PCXR8 500363 04/04/2024 1,000 2,000 G495 1,500 2,002 1.013% - 28.701 0.999
B52 SKC 224-PCXRB 093186 04/04/2024 1,000 2,000 992 1,494 1,991 0.996x + 0.116 1.000
B53 SKC 224-PCXR8 707670 08/04/2024 1,000 1,500 2,000 1,000 1,502 2,001 1.009% - 16.999 0.999
B54 SKC 2Z8-PCXR3 509821 08/04/2024 1,000 1,500 2,000 996 1,503 2,002 1.015x - 30.009 0.999
B55 SKC 2Z24-PCKR3 510710 05/04/2024 1,000 1,500 2,000 1,000 1404 1,993 0.995x% + 0.965 1.000
B56 SHC 220-PCXR3 511450 09/04/2024 1,000 1,500 2,000 1,004 1,899 2,000 1.002x - 4,651 1.000
BT SKC 224-PCXR3 510798 08/04/2024 1,000 1,500 2,000 9595 1,499 1.9%8 1.000x - 2.680 1.000
B58 SKC 228-PCXR3 509852 08/04/2024 1,000 500 2,000 1,002 1,501 2,000 1.006x — 16.480 0.999
B39 SKC 220-PCXR3 509862 08/04/2024 1,000 2,000 9o7 1,50 998 0.599x + 1.041 1.000
Bal SKC 224-PCXR3 512655 05/04,2028 1,000 1,500 2,000 1,005 1,307 2,003 1.003x - 6,627 1.000
B61 SKC 224-PCXR3 503915 05/04/2024 1,000 1,500 2,000 993 1,430 2,000 1.00dx - 12.823 1.0C0
Bez2 S 228-PCXR3 505975 05/04/2028 1,000 1,500 2,000 1,001 1,495 1,997 0.995% + 2,616 aco
B&3 SKC 224-PCXR3 511432 05/04/2028 1,000 1.500 2,000 993 1,503 1,999 1.018x - 30.715 0.969
E6d SKC 224-PCXR3 508302 08/04/2024 1,000 1,500 2,000 1,000 1,493 1,587 0.98Bx + 13.591 1.000
B&5 SKC 224-PCXR3 508310 09/04/2024 1,000 1,500 2,000 1,003 1,500 2,003 1.006x — 12.021 1.000
B&G SKC 220-PCXR3 509861 08/04/2024 1,000 1,500 2,000 1,004 1,089 1,990 0.986x + 16,775 1.000
B&T SKC 2Z4-PCXR3 506295 04/04/2020 1,000 1,500 2,000 a7 1,506 2,003 1.004x - 2.099 1.000
B&B SKC 224-PCXR3 505872 04/0as2028 1,000 1,500 2,000 1,004 1,430 1,997 0.992x + 7.829 1.000
B&9 SKHC 224-PCXR3 508375 04/04/2024 1,000 1,500 2,000 1,005 1,500 1,998 1.006x% - 13.832 0.9%9
B70 SKC Z20-PCXR3 510623 08/04/2024 1,000 1,500 2,000 995 1,491 1,996 1.000x - 4.938 1.000
B71 SKC 228-PCXR3 S0B367 09/Cd/2024 1,000 1,500 2,000 996 1,504 2,000 1.012x - 27572 0.999
B72 SKC 224-PCHR3 505977 09/04s2024 1,000 1,500 2,000 1,001 1,500 1,995 0.998x + 5,791 1.000
Bi3 SHC 224-PCXR3 512606 04,/04/2024 1,000 1,500 2,000 1,002 1,855 2,002 1.007% — 12.671 1.000
B72 SHC 228-PCXR3 505993 04/0a/2024 1,000 1,500 2,000 095 1,495 1,996 1.003x - 9.987 1.000
B7S SKC 228-PCXR3 509820 05/0d/2024 1,000 1,500 2,000 098 1,497 1,993 0.997x + 1,432 1.000
ET6 SKC 224-PCXR3 509811 05/04/2024 1,000 1,500 2,000 992 1,497 2,000 1.008x - 17.753 1.000
BT SKC 228-PCXR3 a08301 05/04/2024 1,000 1,500 2,000 L0024 1,459 2,001 1.010x - 15,743 0.999
B78 SKC 228-PCKR3 510677 C&/0a/2024 1,000 1,500 2,000 997 1,505 2,001 1.013x — 27.321 0.999
B79 SHC 220-PCXR3 510920 0%/04/2029 1,000 1,500 2,000 995 1,495 1,993 1.000x - 4,702 1.0460
Y e .
Calibrated by : Approved by :
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N : 136164
Environmental Conditions
Temperature : 25 + 3 “c
Pressure ; 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (mU/min) |
Value From Calibration Curve
MNo. | Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R’
B8O SKC 224-PCXR3 504569 09/04/20248 1,000 1,500 2,000 1,003 1,501 2,004 1.013x - 23.628 1.999
B8l SKC 220-PCXR3 503480 04/04/2024 1,000 1,500 2,000 298 1,499 2,003 1.015x% - 30.384 0.999
BE2 SKC 220-PCRR3 505673 04/04/2024 1,500 2,000 995 1,495 1,998 1.001x% - 5.105 1.000
B&3 SKC 224-PCXR3 510785 08/04/20248 1,500 2,000 1,012 1,499 2,000 1.002% - 7.135 0.999
B84 SKC 224-PCXR3 508332 08/0D4/2024 1,000 1,500 2,000 998 1,500 1,590 0.991x + 8.599 1.000
B85 SKC 224-PCXR3 505757 09/04/2024 1,000 1,500 2,000 993 1,503 2,000 1.008x — 16.396 1.000
B8G SKC 220-PCXR3 512625 04/04/2024 1,000 1,500 2,000 1,011 1,501 2,002 1.000x + 0.072 0.999
B&7 SKC 224-PCXR3 504324 04/04/2024 1,000 1,500 2,000 998 1,495 200 1.003x - 4.738 1.000
B8a SKC 224-PCXR3 508307 08/D4/2024 1,000 1,500 2,000 997 1,500 1,994 D.996x + 3.047 1.000
BBY SKC 220-PCXR3 509860 04/04/2024 1,000 1,500 2,000 1001 1,501 2,006 1.011x - 17.174 1.000
BS0 SKC 224-PCXR3 508366 08/D4/2024 1,000 1,500 2,000 997 1,510 2,001 1.004x - £.814 1.000
B91 SKC | 228-PCXR3 510919 04/04/2024 1,000 1,500 2,000 1,001 1.502 1,998 0.993x + 7.522 1.000
B9Z SKC | 224PCxR3 510987 04/04/2024 1,000 1,500 2,000 1,000 1,504 2,000 1.001x - 0.858 1.000
B93 SKC 2249-PCXR3 509815 08/04/2024 000 1,500 2,000 998 1,495 2,003 1.007x - 13.389 1.000
894 SKC 224-PCXR8 A127871 08/04/2024 1,000 1,500 2,000 1,001 1,501 2,004 1.008x - 15.942 0.999
B95 SKC 224-PCHR8 A127921 08/04/2024 1,000 1,500 2,000 996 1,504 2,005 1.016x - 31.617 0.999
B96 SKC 220-PCXR8 A127942 08/04/2024 1,000 1,500 2,000 999 1,500 2,000 1.003% - 5715 1.000
B97 SKC 224-PCXRE A127955 08/04/2024 1,000 1,500 2,000 1,004 1,502 2,005 1.011x - 20.122 0.999
B9E SKC 224-PCXRS A127956 08/04/2024 1,000 1,500 2,000 995 1,496 2,000 1.006x - 9.122 1.000
Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N 1 136164

Calipration Data

Rotarmeter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
H-801 Dwyer VFB-65 08/04/2024 500 1,000 2,000 5043 9921 1976.8 0.991x + 6.353 1.000
H-BOZ Dwyer VFB-65 04/04/2024 500 | 1,000 2,000 495 5 298 8 19967 0.995x + 4.247 1.000
H-BO3 Dwyer VFB-65 05/04/2024 500 1,000 2,000 498 6 9914 20110 1.003x - 12.161 0.999
H-Boa Dwyer VFB-63 04/04/2024 500 1,000 2,000 501.4 1000.9 20083 0.998x - 1556 1.000
H-BO05 Dwyer VFB-65 0B/04/2028 500 1,000 2,000 502.9 9995 1974.5 0.979x + 24.520 0.995
H-B06 Dwiyer VFB-65 04/04/2026 500 1,000 2,000 504.7 996.0 1984.4 1.005x% - 6.145 1.000
H-BOT Dwyer VFB-65 05/04/2024 500 1,000 2,000 502.2 9928 20171 1.000x - 0.160 1.000
H-BUB Dwyer VFB-65 04/04/2024 500 1,000 2,000 500.3 1000.7 1980.2 0.995x + 5.203 0.999
H-BOY Dwyer VFB-65 09/08/2024 500 1,000 2,000 503.3 1005.0 20111 0.958x + 13348 1.000
H-B10 Dwyer VFB-65 08/04/2024 500 1,000 2,000 4982 1001.7 20083 0.995x + 5.850 1.000
Callbrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S5/M 136164

Rotameter Data Calibration Data

Flow Rate (mU/min)
Value From Calibration Curve

Ne. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 | 2 3 1 2 3 y R

L-B01 Dwyer VFA-21 08/04/2024 100 200 50.7 98.8 199.3 0.987x + 1.039 1.000
L-Boz2 Dwyer VFA-Z1 04/04/2026 50 100 200 50.2 LLF: 1983 0.998% + 0.180 0.999
L-B03 Dwyer VFA-21 05/08/2028 50 100 200 50.5 98.8 197.9 1.012x- 1915

L-B04 Dwyer VFA-21 04/04/2024 50 100 200 498 101.8 2019 1.010% - 0.036

L-BOS Dwyer | VFA21 08/04/20260 50 100 200 50.9 99.0 201.2 0.998x + 0.999 1.000
L-B06 Dwyer VFA-21 04/04/202a 50 100 200 50.1 99.4 202.7 1.011x - 0.623 1.000
L-BO7 Dwyer VEA-21 05/04/20240 50 100 200 503 99.9 200.5 1.009x - 0.861 1.000
L-B08 Dwyer VFA-21 06/04/2024 50 100 200 50.6 1008 198.9 1.002x - 0.189 1,000
L-BO9 Dwyer VFA-21 09/04/2024 50 100 200 50.1 99.4 200.6 0.997x + 0.731 1,000
L-810 Dwyer VFA-21 08/04/2024 50 100 200 510 98.9 2028 0.996x + 1.709 0.999

Calibrated by : Approved by :

AANUIN 9-2 NN 38/183


TPW1
Rectangle

TPW1
Rectangle
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irao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com  E-mail:sale@cal-laboratory.com

CLC

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VACUUM GAUGE
MANUFACTURER : HI-LIGHT
MODEL / TYPE 3 N/A

SERIAL NO. - N/A[64-220066-3]
CLID. NO. : 212201114

JOB CONTROL NO. ; 230725081569

CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SO1 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 31 July 2023

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

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By :

Authorized Signatory
31 July 2023

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

to the International System of Units ( S1)

Certificate No. Q23081569

F3-011-04/01-12 pagel of 3
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Accredited
ISO/IEC 17026

REPORT OF CALIBRATION

FOR

NOMENCLATURE i VACUUM GAUGE
MANUFACTURER : HI-LIGHT
MODEL / TYPE 3 N/A

SERIAL NO. : N/A[64-220066-3]
DATE OF CALIBRATION : 26 July 2023

DUE DATE OF CALIBRATION - 26 July 2024

ENVIRONMENT CONDITIONS :
Temperature : (23 + 2 ) OC Relative Humidity : (55 + 10 ) % RH

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 741B S/N. 8295020 with Pressure Module Model 700PD5 S/N. 89404505.

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

Certificate No. MP-0035-23, Due Date 02 February 2024.

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

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 93%.

Certificate No. Q23081569

F3-011-04/01-12 page 2 of 3
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ANS! National Acereditation Buard
ACCREBITED

2/10-11.14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 e L

= ,-—--.h.\“ 3 E
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com "/,j//:\\\_w‘ - —;ﬁﬂm' 3
il r-|n,1-'r.|_.';'|-.];.-\r:\_f.-.n: ASUREMENT
CLC ACDM-2814

Accredited
ISO/TEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

The DUC was exercised by applying a known pressure from its zero to full scale 1 times. Then 2 series of known

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

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa ) Conversion to inHg Correction ( inHg )
(inHg) Up Down Up Down Up Down

0 0.00 0.00 0.0 0.0 0.0 0.0
=5 -16.66 -16.69 -4.9 -4.9 +0.1 +0.1
-10 -33.79 -33.79 -10.0 -10.0 0.0 0.0
-15 -50.76 -50.76 -15.0 -15.0 0.0 0.0
-20 -67.79 -67.82 -20.0 -20.0 0.0 0.0
-25 -84.68 -84.72 -25.0 -25.0 0.0 0.0
-30 -101.51 -101.51 -30.0 -30.0 0.0 0.0

Uncertainty of' measurement = 0.2 inHg
Transmitting fluid : Air.
Technical Note. Conversion factor 1 kPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 36 of 54

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23081569

F3-011-04/01-12 page3 of 3
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 8§09-4584
www.qcalibration.com

NSC-TISI-TIS17025
CALIBRATICN (149

CERTIFICATE No : 24M2227
REFERENCE No : 72448-1

Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO
MODEL XS105DU

SERIAL No 1126422905

ID No BAO05/50
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

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

PAGE:1OF 2

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

08-Mar-24

14-Mar-24

08-Mar-24

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

QUALITY CALIBRATION CO., LTD.

AANUIN 9-2 NN 42/183
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3. Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 24M2227 PAGE:20F 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL $ XS105DU

MANUFACTURER : METTLER TOLEDO S/N : 1126422905

1D No : BA05/50 RECEIVED DATE 3 08-Mar-24

AIR PRESSURE H 1010mbar £ Imbar CALIBRATION DATE 08-Mar-24

AMBIENT TEMPERATURE - 2EPCE17E RELATIVE HUMIDITY : 53 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

. REFERENCE STANDARD INSTRUMENTS :-

2

INSTRUMENT MODEL SERIAL Neo CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

3. THE CERTIFICATE 1S VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000035 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 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3N 4 2 50.0000
3 50.0000
2 5 4 50,0000
5 50.0000
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 7
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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: WO Number : WO0-02463710
Telephone No.: Certificate Number: IR1107-2023
Custome.r SR PM Number : 1of1
Engineer:
Date PM Performed: 30-Aug-2023 Next PM Due Date: 30-Aug-2024

(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

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -

AMANWIN 9-2 Ut 44/183
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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
Model

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
applicable)

Description

Quantity

Batch/Lot/SN| Expiration Date
# (MM/YY)

NO0171159

Desiccant

2

NA NA

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -
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Procedure Checklist

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

—

. General:

Source and Source Mirror
Beam splitter

Optical Unit Windows
Mirror

X X X X

2. Mechanical:

Motors including Electronics unit fan
Purge seals

Change Desiccant

3. Electronics Check:

Laser Output

Specification Value Laser Gain
1000, Paragon, RX or BX
LI 16 +/- 1 15.88 3.53
EndStop
Specification Value
End Stop
+/- 50 3.00
Zero Path
Specification Value
Zero Path
+/- 20 3.00
Energy
Specification Value
Energy
NA 14962.00

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -

AMANWIN 9-2 Ut 46/183
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Gain
Specification Value
Gain
Less than +/- 9.5 7.10/-8.56
Match
Specification Value
Match
NA 3.38

3. Performance Test:
Signal to Noise Ratio (SNR) — (Record typical SNR Value).

Detector Type Typical SNR

Signal to Noise Ratio DTGS (MIR) 3282.99

4. Wavenumber Calibrate:

Wavenumber Calibrate

Certified Value (cm-1) Value Specification | Difference (cm-1)

3082.22 3082.08 +/-0.5 0.14
3060.14 3060.02 +/-0.5 0.12
1601.38 1601.41 +/-0.5 -0.03
1583.04 1583.30 +/-0.5 -0.26
1028.42 1028.52 +-0.5 -0.10

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance

AMANWIN 9-2 Ut 47/183
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6. 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.

O X

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 [ the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

30-Aug-2023

(DD-MMM-YYYY)

-

Authorized Customer Representative: Date:

30-Aug-2023

(DD-MMM-YYYY)

Spectrum One/NTS/M00/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance -

AMAKWIN -2 Ut 48/183


TPW1
Rectangle


SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

NSC=TISI-=TIS 17025
CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode :

Condition As Found :

Customer :

Location :

Ambient Temperature :

Relative Humidity :

Received Date :
Calibration Date :

Date of Issue :

Calibrated by :

Approved by :

Cert. No. : SP23016
Pages 10f3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

501514123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

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

7 SO PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND.

ORGANIC LABORATORY 1V

(250+5) FC
(484+25) %

30 AUGUST 2023
30 AUGUST 2023
31 AUGUST 2023

This certificate is issued in accordance with the requirements of ISO/LEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Method :

Cert. No. :
: VC66SP0014
:20f3

Job No.
Pages

SP23016

This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01

The calibration procedure to direct measurement wavelength accuracy by using wavelength standard

solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

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

Condition of this result of calibration :

1. Certified reference materials

Material Ref. type Cell serial No. Cert. No.  Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Todide solution - KI1-0701-001 CI-0090-22 08/04/2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) {(nm) (nm) =+ (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 86183 0.05 0.16 2.00
RM-HL 467.82 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 740.0 -0.09 0.16 2.00
RM-DL 864.94 865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
e bl s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC665P0014
Pages :30f3
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 1.0564 0.0047 0.0031 2.00

- 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0032 2.00

é_" 29381 0.5 0.5416 0.5429 0.0013 0.0032 2.00

E 29360 1.0 0.9821 0.9849 0.0028 0.0030 2.00

= 546.1 29914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

& 29381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

g 29360 1.0 1.0222 1.0244 0.0022  0.0030 2.00

a 590.0 29914 0.7 0.7237 0.7234 -0.0003 0.0030 2.00

g 29381 0.5 0.5361 0.5360 -0.0001 0.0031 2.00

2 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 29914 0.7 0.6910 0.6910 0.0000 0.0030 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

3'13‘””' Wavelength Solution Certified UUC* Reading Error Uncertainty k

(nm) (mg/l) Absorbance (A) Absorbance (A) (A) +(A) Factor

E 20 0.2422 0.2462 0.0040 0.0101 2.00

g 40 0.4866 0.4900 0.0034 0.0115 2.00

2 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00

I 80 0.9858 0.9871 0.0013 0.0093 2.00

5 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Unit Under Calibration

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

Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0111 3.9564
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS12-04-4-020664

AAKWIN 9-2 KT 51/183



TPW1
Rectangle


B> \_"\‘\Lz — A e e O —— — o A
NN SIS SRS Ry e o RSy

e

) MWW RE KGNS G\

o 0
= = TENIEAE oI oo o ety

/l

ARCHEMICA

Certificate of Calibration

Aquion : Anion (ID#894)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

AQUION S/N : 190840059

AS-DV S/N : 190915235

S.P.S. Consulting8

service Co., Ltd.
Bay asLasn _‘F_:—'| T
Operator Signatul- Date : Jul 3, 2023

Applications Chemist

AAKWIN 9-2 NN 52/183
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=
l.' 80-82 auudsznBdlas wwaaunaguwiny lwanszuas ngamnt 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2628-0191-6, 0-2280-1 787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0823/21044
Instrument Type : GC
Model :CP- 3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2023

ELECTRONIC TEST
CPU M pass [ FalL
LCD TEST M pass O FalL
VENT TEST M pass O ramL
KEY ECHO TEST M pass O rarL
DESTRUCTION RAM TEST M pass O FalL
RUN MATOGRAM 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°C
Detector 300°C
Carrier flow 5 mL/min
H2 flow 13 mL/min
Airl flow 20 mL/min
Air2 flow 10 mL/min
Column: Capillary Column CPsil5CB0.251IDx 15 M
Sample: 1 pL Injection FPD Test Sample 0.002% Dodecanethiol, Methyl Parathion in Iso-octane

SENSITIVITY TEST: Methyl Parathion (Area count) =251.945 Counts

#

)
> &
4~ 1/2
VARIAN SERVICE DEPARTMENT

FR-8V-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

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

1THAIL UNIQUE CU., L1,

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (nV) 2.94 < 50
Baseline Drift (%) 0.09 <1
Sensitivity ( S/N for Methyl 10,335 > 1,024
Parathion)
Temperature Specification
Temperature Set Result Specification
Column Oven (" C) 80 80 £5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (" C) 60 N/A £8
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area Methyl Parathion ( %) 177 < 5
Retention Time Methyl 0.17 < 0.5
Parathion ( %)

= 4] Ua..]
Z/UP S
LT
Date : 10/08/2023
Ay
LTS 2
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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m— 55y Inegln 9100 THAI UNIQUE CO., LTD.
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" 80-82 auutlszanBiflas uvramnayunsny tuawszuAT NN 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunigue.com, Website : www.thaiunigue.com

Results Integrated System Testing

Checkout Procedure PFPD
Detector Position Rear
Inlet Type 1079 Injector
Methyl Parathion Area 1 255,065
Methyl Parathion Area 2 248,063
Methyl Parathion Area 3 251,065
Methyl Parathion Area 4 248,465 _
Methyl Parathion Area 5 253,065
Methyl Parathion Area Average 251,945
* 0% RSD (<5 %) 1.7 |

* 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 ) samples.

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

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

Compliance

Performance by

Date l10l09) 2023

Comments =

Reviewed by Date | 1€ /C §/2023
)
1S 11
VARIAN SERVICE DEPARTMENT
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13t lnegiia §1im  THAI UNIQUE CO., LTD.

prrmy
=
" 80-82 auuilszaiillae WAV TIVUWIHY LUANTTUAT NTINHY 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

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

Results Integrated System Testing

Checkout Procedure PFPD

Detector Position Rear
Inlet Type 1079 Injector
Methyl Parathion RT 1 5.986
Methyl Parathion RT 2 5.987
Methyl Parathion RT 3 5987
Methyl Parathion RT 4 5.986
Methyl Parathion RT 5 . 5.986
Methyl Parathion RT Average 6.988
* % RSD (<0.5%) i 0.17

* 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 cach of the five (5)

samples.

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

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

Compliance

Performance by

Date
Comments = i
Reviewed by Date | 18/0 ¥ /202 )
)
%’t ?S 1/1
VARIAN SERVICE DEPARTMENT
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H S/N 136164
Environmental Conditions
Temperature : 25 o i
Pressure = 1010 £ 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand | Model | Serial No. Date Setting Actual (Q std) Wathe:Fromy CHllBanRn e
1 2 3 1 2 3 ¥y R
BO1 SKC 224-PCARE 262101 05/04/2024 1,000 1,500 2,000 993 1,495 1,998 1.001x - 3.430 1.000
B2 SKC 224-PCHRA 626166 05/04/2024 1,000 1,500 2,000 1,004 1,506 2,000 1.00Tx - 16572 0.959
BO3 SKC 224-PCXRE 612968 09/04/2024 1,000 1,500 2,000 G997 1,498 2,004 1.008x - 13.756 1.000
Bo4 SKC 220-PCXRA 602E04 08/04/2024 1,000 1,500 2,000 1,001 1,511 1,993 0.997x + 4.427 1.000
BOS SKC 224-PCXRE 612693 08/04/2024 1,000 1,500 2,000 1,005 1,510 2,002 1.00%x - 16.400 0.999
BO& SKC 224-PCKR4 262188 08/04/2024 1,000 1,500 2,000 1,003 1,510 2,004 1.005% - 8.687 0.999
BOT SKC 224-PCHRO 626262 05/04/2024 1,000 1,500 2,000 997 1,500 1,996 0.995x + 4.930 1.000
BO& SKC 224-PCXRG 626100 04/04/2028 1,000 1,500 2000 1,003 1,508 2,002 1.011x - 19.679 0.999
BO% SKC 224-PCXRG 626479 08/04/2024 1,000 1,500 2,000 956 1,499 1,994 0.994x + 3.159 1.000
BIO SKC 220-PCXR4 051950 04/08/2024 1,000 1,500 2,000 995 1,512 2,000 1.0L5x - 30,041 0.998
Bll SKC 224-PCXRE 564315 08/04/2024 1,000 1,500 2,000 954 1,454 2,000 1.006x% - 10.717 1.00C
Bi2 SKC 224-PCYRA 034656 DB/04/2024 1,000 1,500 2,000 1,005 1,511 2,002 1.008x - 14.857 0.999
B13 SKC 224-PCXRD 602073 05/04/2024 1,000 1,500 2,000 998 1,501 1,997 0.998x + 2728 1.000
B14 SKC 224-PCXRY 626313 04/04/2024 1,000 1,500 2,000 9593 1491 1,991 0.954x + 4411 1.000
B15 SKC 224-PCXRG 626474 04/04/2024 1,000 1,500 2,000 1,004 1,505 2,003 1.009x - 16.951 0.999
B16 SKC 224-PCXR4 626477 04/04/2024 1,000 1,500 2,000 997 1,502 2,000 1.005x - 13.936 1.000
B17 SKC 224-PCXR4G 626860 05/04/2024 1,000 1,500 2,000 998 1,495 1,990 0.995% + 3.681 1.000
B1B SKC 220-PCXRL 651484 05/04/2024 1,000 1,500 2,000 1,004 1,506 2.001 1.007x - 12.627 0.999
B19 SKC 220-PCXRL 691559 08/04/2024 1,000 1,500 2,000 ao4 1,507 1,997 1.003x — 4.519 1.000
B2D SKC 224-PCXRL 691587 0R/04/20248 1,000 1,500 2,000 993 1514 1,959 1013 — 27.943 0.5%8
B21 SKC 224-PCKRE 691531 08/04/2024 1,000 1,500 2,000 997 1,498 1,993 0.996x - 1.121 1.000
B22 SKC 224-PCXRE 691654 08/04/2024 1,000 1,500 2,000 1002 1,500 2,005 1013x - 23316 0.99%
B23 SKC 224-PCXRA 798393 05/04/2024 1,000 1,500 2,000 995 1,506 1,999 1.01dx - 28370 0.993
B24 SKC 224-PCXRa 626363 04/04/2024 1,000 1,500 2,000 s97 1.505 2,005 1.016x - 28.805 0.999
B25 SKC 224-FCXRa 798489 04/04/2024 1,000 1,500 2,000 1.000 1,494 2,002 0.999x - 1.300 1.000
B26 SHC 224-PCXRa 798479 0E/04/2024 1,000 1,500 2,000 1,001 1,501 1,997 0.9982 + 2010 L.000
R27T SKC 228-PCXR4 601673 0&/04/2024 1,000 1,500 2,000 99s 1,508 2,001 1.014x — 28,031 0.999
B28 SKC 224-PCHR4 691570 08/06/2024 1,000 1,500 2,000 1,004 1458 2,000 1.007x - 15.352 0.999
B29 SKC 220-PCXR4 626472 CB/0a/2029 1,000 1,500 2,000 1,003 1,496 2003 1.003x - 5,903 1.000
B30 SKC 224-PCXR4 691489 05/04/2024 1,000 1,500 2,000 1,005 1,511 2,005 1.007x - 8.527 0.999
B31 SKC 224-PCXR4 691500 09/08/2024 1,000 1,500 2,000 0g1 1485 1,908 1.006x — 14.067 1.000
832 SKC 224-PCXR4 091567 05/08/2024 1,000 1,500 2,000 9563 1,508 1,999 1.013x - 26.659 0.999
B33 SKIC 220-FCXR4 091756 05/048/2024 1,000 1,500 2,000 994 1,500 1,995 1.000x - 2,836 1.000
B34 SKC Z24-PCXR4 512962 08/04/2024 1,000 1,500 2,000 1,004 1,503 2001 1.006x - 11.243 0.599
835 SKC 224-PCXR4 £02682 08/04/2024 1,000 1,500 2,000 997 1,496 1,995 0:998x — 2772 1.000
836 SKC 224-PCXRa 626164 05/04/2024 1,000 1,500 2,000 99T 1,506 2,000 1.006x - 14.159 0.999
B37 SKC 220-PCXRG 626256 040472024 1,000 1,500 2,000 997 1,507 1,998 1.010x - 23.269 D999
B38 SkC 224-PCXR4 626167 0a/04/2024 1,000 1,500 2,000 995 1,496 1,997 1.008x - 7.259 1.000
839 SKC 220-PTXRA 038637 04/00/2024 1,000 1,500 2,000 1.007 1,499 2,000 1.003x - 11.120 0.95G
B4 SKC 220-PCXR4 T9E349 08/04/2024 1,000 1,500 2,000 9495 1,506 2001 1.013x — 26.810 0.95%
Calibrated by : Approved by :
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | I Model : Defender 510-H S/N 1 136164
Environmental Conditions
Temperature 3 25 + 3 ‘c
Fressure X 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) —
No. | Brand Model Serial Mo, Date Setting Actual (Q std.) VB RO CRRI G S
1 2 3 1 2 3 ¥ R
Bal SKC 220-PCARS 612669 05/04/2024 1,0C0 1,500 2,000 1,001 1,496 1,990 0.994x + £.342 1.000
Ba2 SKC 2Z4-PCXRE 626041 04/04/2024 1,0C0 1,500 2,000 1,006 1,496 1,990 0.984x + 20.8494 1.G00
B43 SKC 224-PCXRL 034626 04/04/2024 1,000 1,500 2,000 G998 1,498 1,989 0.989x + 12.360 1.000
Bag SKC 220-PCXRB 529341 08/04,/2024 1,000 1,500 2,000 1,000 1,501 2,002 1.005x¢ - 9213 1.000
BaS SHC Z226-PCXRB 529594 04,/04/2024 1,000 2,000 1,002 1,502 1,989 0.988x + 16.584 1.000
Bds SKC 224-PCXR8 566743 04/04/2024 1,000 2,000 995 1,507 2,001 1.012x - 26.724 0.999
B4T SKC 224-PCXRB 566747 08/04/2024 1,000 1,500 2,000 1,008 1,500 2,002 1.007« - le.d2d 0.599
Bag SKC 224-PCXRB 566753 09/04/,2024 1,000 1,500 2,000 Q98 1,892 1,997 0.998x - 1.157 1.000
Bao SKC 224-PCXRB 566780 08/04/2024 1,000 1,500 2,000 1,004 1,503 2.005 1.00%x — 18.040 0.999
B50 SKC 224-PCXRA 500400 04/04,2024 1,000 1,500 2,000 1,003 1,855 2,003 1.000x - 1.783 1.000
B51 SKC 2Z0-PCXRB 500363 04/04/2024 1,000 1,500 2,000 995 1,500 2,002 1.013x - 28.701 0.999
B52 SKC 224-PCXRB 093186 04/04/2024 1,000 1,500 2,000 992 1,484 1,991 0.996x + 0.116 1.000
B53 SKC 224-PCXRB 707670 08/04/2024 1,000 1,500 2,000 1,000 1,502 2,001 1,009 - 16.999 0.999
B54 SKC 2Z8-PCXR3 509821 08/04/2024 1,000 1,500 2,000 996 1,503 2,002 1.015x - 30.009 0.999
B55 SKC 2Z24-PCKR3 510710 05/04/2024 1,000 1,500 2,000 1,000 1404 1,993 0.995x% + 0.965 1.000
B56 SHC 220-PCXR3 511450 09/04/2024 1,000 1,500 2,000 1,004 1,899 2,000 1.002x - 4,651 1.000
B5T SKC 224-PCXR3 510798 08/04/2024 1,000 1,500 2,000 956 1,494 1,9%8 1.000x — Z.680 1.000
B58 SKC 224-PCXR3 509852 08/04/2024 1,000 1,500 2,000 1,002 1,501 2,000 1.006x — 16.480 0.999
B39 SKC 220-PCXR3 509862 08/04/2024 1,000 2,000 947 1,501 1,998 0.599x + 1.041 1.000
Bal SKC 224-PCXR3 512655 05/04,2028 1,000 2,000 1,005 1,507 2,003 1.003x - 6.627 1.000
B61 SKC 224-PCXR3 505915 05/04/2024 1,000 1,500 2,000 993 1,430 2,000 1.004x - 12823 1.0C0
B62 S 228-PCXR3 505975 05/04/20248 1,000 1,500 2,000 1,001 1,495 1,997 0.995% + 2,616 1.0C0
B&3 SKC 224-PCXR3 511432 05/04/2028 1,000 1,500 2,000 993 1,503 1,999 1.018x = 30,715 0.969
BEo6d SKC 224-PCXR3 508302 08/04/2024 1,000 1,500 2,000 1,000 1,493 1,587 0.988x + 13.591 1.000
B&5 SKC 224-PCXR3 508310 09/04/2024 1,000 1,500 2,000 1,003 1,500 2,003 1.006x - 12.021 1.000
B&G SKC 220-PCXR3 509861 08/04/2024 1,000 1,500 2,000 1,004 1,089 1,990 0.986x + 16,775 1.000
B&T SKC 2Z4-PCXR3 206295 04/04/2020 1,000 1,500 2,000 997 1,506 2,003 1.004x - 2.099 1.000
B&B SKC 224-PCXR3 505872 04/0as2028 1,000 1,500 2,000 1,004 1,430 1,997 0.992x + 7.829 1.000
B&9 SKHC 224-PCXR3 508375 04/04/2024 1,000 1,500 2,000 1,005 1,500 1,998 1.006x - 13.832 0.9%9
B70 SKC 220-PCXR3 510623 08/0a/2024 1,000 1,500 2,000 995 1,491 1,996 1.000x - 4.938 1.000
B71 SKC 228-PCXR3 08367 09/04/2024 1,000 1,500 2,000 996 1,504 2,000 1.012x - 27572 0.999
B72 SKC 224-PCHR3 505977 09/04s2024 1,000 1,500 2,000 1,001 1,500 1,995 0.998x + 5,791 1.000
Bi3 SHC 224-PCXR3 512606 04,/04/2024 1,000 1,500 2,000 1,002 1,855 2,002 1.007% — 12.671 1.000
B72 SHC 228-PCXR3 505993 04/0a/2024 1,000 1,500 2,000 095 1,495 1,996 1.003x - 9.987 1.000
B7S SKC 226-PCXR3 209820 05/0d/2024 1.000 1,500 2,000 998 1,497 1,993 0.997x + 1,432 1.000
ET6 SKC 224-PCXR3 509811 05/04/2024 1,000 1,500 2,000 992 1,497 2,000 1.008x - 17.753 1.000
BT SKC 228-PCXR3 508301 05/04/2024 1,000 1,500 2,000 L0024 1,459 2,001 1.010x - 15,743 0.999
B78 SKC 228-PCKR3 510677 C&/0a/2024 1,000 1,500 2,000 997 1,505 2,001 1.013x — 27.321 0.999
B79 SHC 220-PCXR3 510920 09/04/2024 1,000 1,500 2,000 995 1,495 1,993 1.000x - 4.702 1000
Calibrated by : Approved by !
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N 1 136164

Calipration Data

Rotarmeter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 ) 1 2 3 y R
H-801 Dwyer VFB-65 08/04/2024 500 1,000 2,000 5043 9921 1976.8 0.991x + 6.353 1.000
H-B02 |  Dwyer VFB-65 0a/0a/2024 500 | 1,000 2,000 496 5 9988 19947 0.995x + 4.247 1.000
H-BO3 Dwyer VFB-65 05/04/2024 so0 | g0 | zo00 498 6 9914 20110 1.003x - 12.161 0.999
H-Boa Dwyer VFB-63 04/04/2024 500 1,000 2,000 501.4 1000.9 20083 0.998x - 1556 1.000
H-BO05 Dwyer VFB-65 0B/04/2028 500 1,000 2,000 502.9 9995 1974.5 0.979x + 24.520 0.995
H-B06 Dwiyer VFB-65 04/08/2020 500 1,000 2,000 504.7 996.0 1984.4 1.005x% - 6.145 1.000
H-BOT Dwiyer VFB-65 05/04/2024 500 1,000 2,000 502.2 9928 20171 1.000x - 0.160 1.000
H-B08 Dwyer VFB-€5 04/04/2024 500 1,000 2,000 500.3 1000.7 1980.2 0.995x + 5.203 0.999
H-B0% Dwyer VFB-65 09/08/2024 500 1,000 2,000 503.3 1005.0 2011.1 0.958x + 13348 1.000
H-B10 Dwyer VFB-65 08/04/2024 500 1,000 2,000 4982 10017 20088 0.995x% + 5854 1.000
Callbrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S5/M 136164
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
L-B01 Dwyer VFA-21 0B/04/2024 100 200 50.7 988 1993 0.987x + 1.039 1.000
L-Boz2 Dwyer VFA-Z1 04/04/2026 50 100 200 50.2 LLF: 1983 0.998x + 0.180 0.559
L-B03 Dwyer VFA-21 05/04/2028 50 100 200 50.5 98.8 197.9 1.012x- 1.915
L-B04 Dwyer VFA-21 04/04/2024 50 100 200 498 101.8 2019 1.010% - 0.036
L-BOS Dwyer VFA-21 08/04/20260 50 100 200 50.9 99.0 201.2 0.998x + 0.999 1.000
L-BOG Dwyer VFA-21 04/04/202a 50 00 200 50.1 99.4 2027 1.011x - 0.623 1.000
L-BO7 Dwyer VEA-21 05/04/20240 50 100 200 50.3 99.9 200.5 1.009x% - 0.861 1.000
L-B08 Dwyer VFA-21 06/04/2024 50 100 200 50.6 1008 198.9 1.002x - 0.189 1.000
L-809 Dwyer VFA-21 09/04/2024 50 100 200 50.1 99.4 200.6 0.997x + 0.731 1.000
L-B10 Dwyer VFA-21 08/04/2024 50 100 200 510 98.9 202.8 0.996x + 1.709 0.999

Calibrated by : Approved by :

AAKWIN 9-2 NN 61/183


TPW1
Rectangle

TPW1
Rectangle


B> \_"\‘\Lz — A e e O —— — o A
NN SIS SRS Ry e o RSy

e

) MWW RE KGNS G\

o 0
= = TENIEAE oI oo o ety

/l

ARCHEMICA

Certificate of Calibration

Aquion : Anion (ID#894)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

AQUION S/N : 190840059

AS-DV S/N : 190915235

S.P.S. Consulting8

service Co., Ltd.
SEN DISLARAT | .7_:-'| N
Operator Signatur- Date : Jul 3, 2023

Applications Chemist
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Master Calibration Co.,Ltd.
(’ Mc AL 547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Ban,gkok 10310

MASTER CALIBRATION CO. LTD. Tel. : (02) 274 2978-9, (02) 2742987-8 Fax ; (02) 274 2518, (02) 274 2989

Website : www mastercalibration.com E-mail : calibrate@mastercalibration.com

1,
g

W

Certificate of Calibration

gl
TEMPERATURE HoCHRA

TN
CONTROLLER ENCLOSURES ol W

NSC-TISI-TIS 17025
CALIBRATION 0183

Certificate No.: MC 2307702 : Page 1 of 3
]

Customer : Water Analysis Center Co., [td.
1/94 Moo 5, T Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. 1 23-1577 Received Date  : 11 July 2023

Description s Refrigerator

Manufgctﬁfer . SANDEN INTERCOOL Model : SEC-1500SBD
Serialis_ro.-’_'__ o SEC_I?SOO?OLA—O?OS-OQSM ID.No. .  : WWL0038

Marking - .. - : Additionally for the purpose of identification by this laboratory a label marked

with this certificate number ( MC 2307702 ) has been attached to the case.
Method . In-House calibration procedure MWI-T-033 this method is reference to
TLAS G-20 "Temperature Controlled Enclosures".
Location of Calibration . Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 25.3 t0 25.9) °C
Relative Humidity : ( 65.2 t0 67.9 ) %
Date of Calibration : 11 July 2023 Date of Issue : 12 July 2023

Checked by : Approved by :

T
(Calibration Supervisor) ( Technical Manager }

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that 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. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.

3 [MCF-Q-077 ; Rev6 ; Date ;: 22/04/2021]
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M c 547 Soi Ratchadanivat, Kwaeng Samsennok, Xhet Huaykwanp, Bangkok 10310
A L Tel. : (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2959

MASTER CALIBRATION CO.,LTD. Website : www.mastercalibration,com E-mail ; calibrate@mastercalibration.com

Certificate No.: MC 2307702 C Page 2 of 3

The Reference Standard Instrument :

Description Certificate No. Serial No. Due date Traceable thro
Data Acquisition/Switch Unit MC 2303173 MY41010916 9 Mar 2024 MCAL

With Thermocouple Type " T " ID. No.17/1 to 17/9

Traceability :

The measurement standard traceable to the international system of units (ST) through certificate as mentioned above

1. Calibration Procedure;

This Instrument was calibration according tc TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 cm. And placed the
ninth thermocouple within 2.5 cm of the geometri'c center of 'thé chamber.
Temperature Uniformity - the maximum difference of méasured temperatures at any .senso;rs and the
measured temperature at the reference location which are observed at the same time or at as clbse an
observation time as possible to determine the temperature pattern or homogeneity within the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

SEnsoL.

Overall Variation - The Difference of the maximum and minmum measured temperatures throughout

observation,
Ha ] Chumbar
2 o “— == . Overall Ambient Temperature around the Chamber veriation : 3.2 °C
G =" Qverall Line Voltage variation: 0.1 V
H im Chamber Size (W*H*D) . 171 em x 157 cm x 60 cm

g | %

I
__\;E__,B‘:: cﬁ /

w
Fipure 1 : Sensor Installatfon Locadon

Checked by : TL]RHI\? 1

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

MAKWIN 9-2 NN 64/183



S MCAL

MASTER CALIBRATION CO.,LTD.

547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkek 10310
Tel. : (02) 274 2978-8, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

Website : www.mastercalibration.com B-mail : calibrate@mastercalibration.com

Certificate No.: MC 2307702 Page 3 of 3
2. Result of calibration :
Temperature Measurement Accuracy Test
Indicating Measured T ture (°C) at Spread Locati Uncertai ;I
Temperature easured Temperature (°C) af Spread Locations neertaint
CC) 41 42 #3 " #5 #6 47 # | Ret#o | @0
2.5 a4 | a2 | a2 | a2 | a0 | 39 | a4 4.0 38 0.86
Chamber Characterization Result
Controller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variatien
()] Q) &°C) (4] Q)
2.0 2.5 1.50 1.01 33

The reported uncertainty of measurement was based ona standard uncertamty multlpl ied by a coverage

factor &k = 2, providing a level of conf dence of approxlmately 95 %

This certificate will certify of the calibrated equipment only.

Checked by : Tt] ﬁm:\?a rwm

End of Certificate
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RATIDN LABORATORY
AC-2695

CERTIFICATE OF CALIBRATION

Certificate No.: C0-1907007/23 Page 1 oftotal 2 pages
Customer WATER ANALYSIS CENTER CO., LTD.
1/94 Moo 5, T Kanham,

A.U-thai, Ayutthaya 13210

Equipment Conductivity Meter

Manufacturer EUTECH ~ Model CON 2700
Serial No. 2657889 ID No. WWL 0136
Description -

Environmental Conditions  Ambient Temperature: 20+2)°C

" Relative Humidity: (50 + 10) %
Atmospheric Pressure: - '
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 19 July 2023
Calibration Date 19 July 2023
Date of Issue - 20 July 2023
Condition of Artifacts Used conditions but can be calibrated
_h
Checked by - Approved by .— - r;
Act as Technical Manager Representative of Managing Director

(I

e retnstas e, .

This calibration certificate sha]l not be re'prodiufed other than in full except with the prior written

approval of the Thai Heart Calibration Co., Ltd.
FE-169 ' o _ REV.02 02/24/21
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of total

Certificate No.:  C0-1907007/23 Page 2 2 pages
Reference Method:

- The calibration method used was CP-177 based on an in-house method.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to

the International System of Units (SI Units).

Reference Standard :

Meterial Batch Value Lot Number Due Date Traceability
. . ) 147.8 uS/em 5220611005 Dec. 6, 2023 .
Conductivity Standard Solution SCP Science
1.425 mS/em 5220812006 May 31, 2024
Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- 8CP Science,
Measurement Results: (Probe Serial No, : 93X219065)
Conductlwty' Standard Measured Value Correction Uncertainty ()
Solution _
147.8 pSiem 147.5 uSfem 0.3 uS/cm 2.5 nS/cm
1.425 mS/em 1.427 mS/em -0.002 mS/cm 0.0051 mS/em
Note:  Adjustment points: 147.8uS/cm 1.425mS/cm

The above repotted uncertainty of measurement is the expanded uncertainty obtained by muitiplying the standard
uncertainty with the coverage factor £ =2.00, providing a level of confidence approximately 95%.

~ End of Certificate -

Calibrated by .

FE-169 Kb V.UZ uLizal2]
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CERTIFICATE OF CALIBRATION

Certificate No.: C0-1808005/23 Page | oftotal 4 pages
Customer WATER ANALYSIS CENTER CO., LTD,
1/94 Moo 5, T.K.anham,
A U-thai, Ayutthaya 13210
Equipment pH Meter
Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B327527211 1D No. WWL 0068
Description Range : 0 - 14 pH, Resolution ; 0.01 pH
Environmental Conditions  Ambient Temperature: (20x=2)°C

Calibration Location
Received Date
Calibration Date
Date of Issue
Condition of Artifacts

Checked by

Act as Technical Manager

Relative Humidity: (50 10) %
Atmospheric Pressure: -

Jayhawks Laboratory (CL&GL)

18 August 2023

18 August 2023

21 August 2023

Used conditions but can be calibrated

e V4
Approved by --'--

Representative of Managing Director

This calibration certificate shall not be reproduced other than in full except Wlth the prior written
approval of the Thai Heart Calibration Co., Ltd.

FE-169

AN -2 Wi 68/183 REV.02 02/24/2]
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Calibration Ser

vice

Certificate No.:

Reference Method:

C0-1808005/23

- The calibration method used was CP-178 based on an in-house method.

Page 2

of total

T ACCREDITED

CALIERATION LABDRATORY
© o AC-2605

4 pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard:

Type pH Value Lot No. Due Date Traceability
401 030822 Feb. 9, 2024
pH Standard Solution 7.01 300522 Feb. 9, 2024 NIMT
10.01 230822 Feb. 7, 2024
Type Model Serial No. Certificate No. Due Date Traceability
Documenting Process 754 2630521 | 10-2412001/22 | Dec. 23,2023
Calibrator
Digital Th 1709138/ THC
igital Thermometer
with Sensor 1523 /5622 4605984-005 10-0806001/23 Jun. §, 2024

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results:
1. Function Simulated pH Meter
Standard Applied [ Nominal Value UUC Reading Uncertainty
{mV) (pH) pH mVy (£mV)
177.48 4.00 4,01 177.4 0.060
0.00 7.00 7.00 0.0 0.060
-177.48 10.00 10.01 -177.4 0.060

UUC ; Unit Under Calibration

Note :

FE-169

Adjust Curve to simulate pH (4,7,10)

. Calibrated by

REV.02 02/24/21
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ACCREDITED
S —
CALIBRATION LABDRATORY

AC-2695
-
........................... i
Certificate No.:  C0-1808005/23 Page 3 oftotal 4 pages

Measurement Results (Cont.):
2. Calibration of pH Electrode (Serial No.: 3222623)

pH Standard Solution Measured Value Uncertainty
(pH) (pH) (mV) (xpH)
4.01 4.01 180.0 0.013
7.01 7.00 4.0 0.013
10.01 10.01 -172.0 0.013

Note:  Adjust Curve to Buffer Solution pH  {(4,7,10)
Temperature stability of micro bath : 25 + 0.2°C

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor £ = 2.00, providing a level of confidence approximately 95%.

- Calibrated by ___ Kittipong
S REV.02 02/24/21

FE-IGQ o . o X ﬂ’]ﬂmu'gﬂ. __2 Mﬁ770/183



" CCREDITED

Calibration. :
.. CALIBRATION LABCRATORY
- TAC-2698
Certificate No.:  C0-1808005/23 Page 4 oftotal 4 pages
Reference Method:

------

- The calibration method used was CP-096 based on an in-house method.
- The temperature scale used was an 1TS-90.
- This certificate can be traceable to the national standards, which is realized the shown measurement units according to

the International System of Units {SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
Thermometer Readout 1529-R. B7C853 [0-0911001/22 | Nov. 9, 2023 THC
Platinum Resistance 5626 4854 COA30047 | Oct. 22, 2023 FLUKE
Thermometer
Liquid Bath XORTS-40A X0111019 10-2405001/23 |May 25, 2025 THC

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.
- FLUKE, Fluke Comporation, U.S.A.

Measurement Results: ( X ) Without Adjustment
Dimension of probe ; Diameter 4 mm. Sensor Type : RTD (PT100)
];:11?::1: r(sn:?;) Standard Reading (°C) |[UUC Reading (°C)| Correction (°C) |Uncertainty (= °C)
i20 22,00 22.2 -0.20 0.065
120 25.00 252 -0.20 0.065
120 28.00 28.2 -0.20 0.065

UUC : Unit Under Calibration

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor £ = 2.00, providing a level of confidence approximately 95%.

R - End of Certificate -

=]

Calibrated by

FE-162 REV.02 02/24/21
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CALIBRATION LABORATORY

r‘r‘ AUTOMATION SERVICE CO. LTD.

Automation

SV 20100372023 Cert. No. WAC-065
Page 1 of 2

CERTIFICATE OF CALIBRATION

Instrument : DO Meter Machine : -
Modet : DO-31P Location : -
Serial No.: 780065

Manufacturer : TOA-DKK
Measuring Range :  0.00 ~ 20.00 mg/1

Customer ; Water Analysis Center Co.,Ltd.
1/94 Moo.5 T.Kanham, A.U-Thai
Ayutthaya 13210 Thailand

Date Of Received : 05/701/2023
Date Of Calibration : 05/01/2023

Ambient Condition : Temperature 25 °C
Humidity 50 % RH

Calibrated By :

Technician

Approved By :

e e

Technical Manager

=r

Date Of Issue: 09 /01 /2023
This Certificate may not be reproduced other than in full, except with

the prior written approval of the head of the industrial instruments
calibration center.

Aytomation Service Co Ltd. 929.926/1 So Pattanakarn30, Pattanakarn Rd | Suanluang. Suaniuang Bangkok 10250

Tel. 02-315-8954 ext 721,725 ! E-mail : :so@automation ¢o th serviceia@automation.co.th | www antomation.co.th
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Ve Vs AUTOMATION SERVICE CO.,LTD.

CALIBRATION LABORATORY

Automation |
Instrument : DO Meter Cert. No. WAC-065
Model : DO-31P Page 2 of 2

Serial No. : 780065

Calibrate Procedure

O This instrument was calibrated by comparison with standard solution (PH/ORP)

[] This instrument was calibrated by comparison with scattering plate value (Turbidity)
O This instrument was calibrated by comparison with conductivity (Conductivity)

&4 This instrument was calibrated by comparison with Sodium sulfite anhydrous (DO)

Condition of this result of calibration
1). Reference Standard Solution

Standard Lot No Batch. Cert. No. Due Date
Sodium Sulfite Power 1.06657.0500 K34224057 - 30 Sep 2023

2). Traceability This certification is traceable to
& Merck KGaA 64271 Darmstadt
O DKK Corporation

Result Of Calibration
Standard Solution Before Adjust After Adjust
(mg/l) at 24.1°C Indicator Error Indicator Error
Zero 0.00 0.05 + 0.05 0.00 -
Span 8.25 7.13 - 1.12 8.25 -

DO Electrode No. OE270AA(5) S/N 111F0029

Calibrated By

Technician

Automation Service Ca.,Lid 929,628/1 So Pattanakarn30, Pattanakarn Rd.. Suanluang. Suanluang, Bangkok 10250

Tel . 02-819-9994 ext. 721.725 | E-mail : wso@auvtomation, co.th. serviceia@automation ¢o.th | www.automation co th
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Master Calibration Co.,Ltd.
’ Mc AL 347 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
MASTER|CALIBRATION CO.,LTD. Tel, : (D2) 274 259789, (02) 2742087-8 Fax : (02) 274 2518, (02) 274 2989

Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

W1y
- S (A
ﬁ“\‘_\“"—_:;//";‘:
' €4,ﬁ>§ AE
CONTROLLER ENCLOSURES ol i o
N3C-TIS-TIS 17025
CALIERAT ION 0183
Certificate No.: MC 2303684 : Page 1 of 3
ft I}
Customer : Water Analysis Center Co., Ltd. @%ﬁ X
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.
Reference Job No. o 23-0729 Received Date ;23 March 2023
Description : Oven
Manufacturer . Memmert Model : UF260
Serial No. ' : B620.0814 1D. No. : WWL0212
Marking 1 Additionally for the purpose of identification by this laboratory a label marked

with this certificate number ( MC 2303684 ) has been attached to the case.
Method : In-House calibration procedure MWI-T-033 this method is reference to
TLAS G-20 "Temperature Controlled Enclosures”.

Location of Calibration . Water Analysis Center Co., Ltd. ; Laboratory.

Envirenmental Conditions : Ambient Temperature : ( 27.1 to 29.3 ) °C

Relative Humidity : (38.0t0 722 )%

Date of Calibration 1 23 March 2023 Date of Issue : 24 March 2023

Checked by : Approved by :

(Calibration Supervisor) ( Technical Manager )

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization

Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of

the laboratory and its traceability to recognized national standards and to the units of measurement realized at the
NGRS R ETALE

[EURRORPEUDE- - DEPS DRI SUSPUGL NIy PR i SN . B a +natr ek ha samenducad ather fhan in Al aveent arith the
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M CA 547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok £0310
L Tel. : {02) 274 2978-9, (02) 2742987-8 Fax : {02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2303684 . Page 2 of 3

The Reference Standard :

Description Certificate No. Scrial No. Due date
Data Acquisition/Switch Unit MC 2303173 MY41010916 9 March 2024
With Thermocouple Type " T " 1D. No.17/1 to 17/9

This certificate is traceable to the international system of unifs maintained at:

- Master Carlibration Co., Ltd.

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
type T undt“r no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 em to 10 cm. And placed the
ninth thermocouple within 2.5 cm of the geometric center of the chamber.
Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the
measured temperature at the reference location which are observed at the same time .or at as close an
observation time as possible to determine the temperature pattern or homogeneity within the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one
Sensor.

Overall|Variation - The Difference of the maximum and minmum measured temperatures throughout

cbservation.

. Chum]

t & S Overall Ambient Température arcund the Chamber veriation: 0.7 °C

Crerai ebrie

e Overall Line Voltage variation: 03 V

Wt 1w cdmbor

Chamber Size (W*H*D) : 65cmx 80cmx S0 em
/

~CE
A

-

R, [ — |

Wi2 -
“Bi2

”

n
4 e’ 3

A
¥

W
Tiguce L : Senzor [nstalfation Locatinn
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MCAL

MASTER CALIBRATION CO.LTD.

547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
Tel, ; (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02} 274 2989

Website : www mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2303684 Page 3 of 3
2. Result ofj calibration :
Temperature Measurement Accuracy Test
Indicating o . o
Temperature Measured Temperature (°C) at Spread Locations Uncertainty]
(°C) #1 #2 #3 #4 5 #6 #7 #8 Ref. #9 °C)
104 103.7 103.9 103.6 103.3 103.7 104.2 104.1 104.2 104.3 0.58
180 179.4 179.8 179.4 179.7 179.4 1799 179.8 180.2 180.0 1.3
Chamber Characterization Result
Controller Indicating Temperature Temperature Overall
Temperzaiure Temperature Stability Uniformity Variation
0 (°C) =°0) Q) O
104 104 0.32 0.84 1.2
180 180 0.4 0.9 13
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor & =|2, providing a level of confidence of approximately 95 %.

This report will certify of the calibrated equipment only.

End of Certificate

AMAKWIN 9-2 Ut 76/183
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& Certificate of Calibration

NSCTISI-TIS 17025
] L

Lol
Equlpmert Balance Certificate No.: C01223710
Modetl: BL 210S Issued Date: 07 December 2022
Serial No. (or ID.): 15808131 (WWILL 0022) Job No.: KSPR2215461
Manufacturer: Sartorius Page: 10of 2
Condition: In condition
Customer: Water Analysis Center Co., Ltd.

1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Environment Conditfion:  Temperature 25°'C + 09
Humidity 483 %RH t 4,9 %RH

Calibration Place: Water Analysis Center Co., Ltd. (ﬁmlﬂimﬁe)
1/84 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Cafbration By: Mr. Pradit Siriboot

Calibration Date: 07 December 2022

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceabllity: This certificate is traceable fo the SI Units maintained by National Institute of Metrolagy

{NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02221864

Person in charge Authorized signatory

This cettificate ic issued the units of ressursment acconding te the Intamational System of Units (S1). i provides tracesbility of measureenent 1o
IM&MWUWWWMW

The ' uncertsinty steted is the espanded unceriainty which is obisined fram the slenderd uncertsinty mulliplied by the coverage facker (k=2) lo
provide & of confidence of aperoimately 85%. it is delermined in accardance with the Guide 10 Expressien of Uncertainty in Measursmanl (GUM).

TMnhumummwmmmm.mmmw&mmw,m«m.mmu
not be z except in full without approvel of DKSH Technoiogy Limited.

Ui Ruwantey inaTuTali dhiia
DKSH Technology Limited o
2mmmﬂnmmmmmm 16280 AMARNUIN 9-2 KU 77/183
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&z DKSH

: Certificate No.: C01223710 Page: 2 of 2
Calibration Results:
Without A|.d]ustrnent
Eccentric l|Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as » zaro referenca,
IJ-W' — W Nominal Teet Value 100 @)
Qi W00 -+ Raforence Points (g)
@% A B c D E
:;! - 0.0001 0.0001 0.0002 | -0.001
Rapeatabliity: Determination of the standard deviation of weighing balancs., Readability 0.0001 (g)
Nominal teet vaiue (g) Standard Deviation
20 0.00007
200 0.00007
Emor of tntlllccﬂon from nominal or conventional mass value., Readabllity 0.0001 (g}
Nominal Value | Conventional Mass | DisplayedValue | Errorofindication | Uncertainty
(@} t) ©) ) (@) )
1 1.00001 1.0000 0.0000 0.00612 2.08
2 2.00001 2.0000 0.0000 0.00012 2.08
5 5.00003 5.0000 0.0000 0.00012 207
10 10.00002 10.0000 0.0000 0.00012 2.07
20 20.00001 20,0000 0.0000 0.00013 2.06
50 50.00003 50.0000 0.0000 0.00014 2.04
70 70.00004 70.0001 0.0001 0.00017 2.02
100 100.00002 100.0001 0.0001 0.00018 2,01
120 120.00002 120.0001 0.0001 0.00022 201
150 150.00005 150.0003 0.0003 0.00024 2.00
200 200.00006 200.0004 0.0003 0.00030 2.00
The End of Certificate

tin Aumoiasy trn BTl 41ia

DIKSH Ty

Limied
2533 MR RYHUHY s T nrewmneinT 10260
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‘l.lﬁ"flsﬂl ‘l‘ﬂﬂﬂuﬂ e THAI UNIQUE CO., LTD.

RO-82 mmﬂsmﬁlﬂna UWYNUIYUNIHU INAWSEUAS NEANNT 10200
80-82 Prachathipatai Rd.. Bangkhunphrom, Pranakorn, Bangkok 10200

Tel, -2629-0191-6, 0-2280-1787, Fax. 0-2280-]?88 Femail ¢ mawatt@thammquecm Website : www.thaiunique.cot

s e v e AT, M e

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: 240FF AA X My |3350004

Customer :

Wadfer A'Va/‘-f gis Centey Co-, /7ol

Date: £Y APB’ Z(t)ff)

Safety

Optics

ape.

9. 288, BREassoo

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner
Flame, Clean nebulizer, spray chamber and bumer

Flame, Check liquid trap interlock, burner interlock, pressure relief bung
interlock and shield interlock

Fumace, Clean work head , electrode and shroud /I/ /Jq

Furnace, Clean PSD and PSD tray |/ , 7L]

Furnace, Check water pressure [} [ A

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

Inspect/Replace that external optics surfaces

Flame, Check D2 lamp is work

172

AAKWIN 9-2 NN 79/183



13Hn lneglia ifia  THAI UNIQUE CO., LTD.

80-82 muwbszanBiflng uwamnagunsnn wRnssuRS AT 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

e

Tel, 0-2629-0193-6, 0-2280-1 787, Fax. 0-2280-1788, E-mail : thawan@ thaiunique.com, Website : www.thaiunique.com

Electronics
MJ Check power supply voltage
d Check cables and connectors
ﬁ Check/Clean all boards in the instrument

O Fumace, Check camera and align** N ] ﬂ

**Option for Graphite Zeeman only %

Mechanism?'
Flame, Check the burner adjuster

(M Furnace, Check PSD accessories N }A

Analyticyrformance
Clear the sample compartment

M Flame, Check uptake rate form 7.2-10.6 mL per minute = Q-imﬂmiu
IH/ Test Photometric noise, STDV = 0_'000 OAbs {should be < 0.00050 Abs)
ﬁ Flame, Test high solids nebulizer setting use

-Airfacet Cu 5 ppm = Q.35  Abs, and Precision

%RSD)=_ (0.5 % (should be > 0.55Abs and < 0.5% RSD)

or
-N20/Acet Cu 5 ppm = _ Abs, and Precision
{%RSD)= %(should be > 0.3Abs and < 0.5% RSD)
D Fumace, Characteristic mass and sensitivity Cu 25 ppb=_ Abs, and ﬂ/ / A
Precision (%RSD)= % (should be > 0.15 Abs and < 4.0% RSD)
SIGN :
Engineer Customer ; ..

(Z

272

ANANUIN 9-2 U1 80/183
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1itin nagilia §iffla  THAI UNIQUE CoO., LTD.

80-82 nuudszaiflneg wanamagunImy wawszuas ATUNWY 10200
80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakorn. Bangkok 10200

1

Tel. 0-2629-0191-6. 0-2280-1787, Fax. 0-2280- 1788, E-mail : thawat@thaiunique.com, Wehsite : www.thajunique.corn

PREVENTATIVE MAINTENANCE (PM} CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: 34-0 Z AA /q’ ﬂCf ’5230004 =
Customer: __|nhTey Ana /Cf s/s Centox Co Wi

Date: 24 giﬁa éQQb

Safety

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner {U / A

Flame, Clean nebulizer, spray chamber and burner f|/ f )q

Flame, Check liquid trap interlock, burner interlock, pressure relief bung il f A
interlock and shield interlock 2
Furnace, Clean work head , electrode and shroud

Fumace, Clean PSD and PSD tray

Furnace, Check water pressure

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean coruputer control

Onptics
Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 323.0-326.0 nm = 2 ‘9 4 .‘.7nm
Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain
_ 497 houla bo < 6430 or < 380V)

Flame, Check D2 lamp is work M/ / A

O Rhg 4dEakRmaRps. ooo

12

AAKWIN 9-2 NN 81/183
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—a 351 Inugiia i@ THAI UNIQUE CO., LTD.

Ill' 80-82 matliznfflae wnanaunsny wanmizuns ngammy 10200
80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

Tet. 0-2629-0191-6, 0-2280-1787, Fox. 0-2280-1788, E-mail : thawan@thaiunique.com, Website = www.ihaiunique.com

Electronics /
Check power supply voltage

Check cables and connectors

Check/Clean all boards in the instrument 5

284

Furnace, Check camera and align**

**Option for Graphite Zeeman only
Mechanisms
Flame, Check the burner adjuster ]U / A
Furnace, Check PSD accessories
Analytical performance
Clear the sample compartment
Flame, Check uptake rate form 7.2-10.6 mL per minute = ml/min . N J A
Test Photometric noise, STDV = 0200 2 Abs (should be < 0.00050 Abs)

Deoa; ag

Flame, Test high solids nebulizer setting use  f\/ { A

-Airfacet CudSppm=__ Abs, and Precision
(%RSD)= % (should be > 0.55Abs and < 0.5% RSD)
or
-N2{/Acet Cu§ppm= Abs, and Precision
d {(%RSD)=  %should be > 0.3Abs and < 0.5% RSD)
Furnace, Characteristic mass and sensitivity Cu 25 ppb=_ (. QQQ Abs, and

Precision (%RSD)= /.~ % (should be > 0.15 Abs and < 4.0% RSD)

:- o -

SIGN :

Engineer

ANANUIN 9-2 NN 82/183
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MEGAFIL CO.. LTD.
e a 'fl 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mucang Nouthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, (-2525-7034

Leading Solution www.megafil.co.th E-mail : megafil group@gmail.com
BSC Certification Test Report
Page I of 6
Certificate No. : M1333/23
Customer Name : LABORATORY WATER ANALYSIS CENTER. COMPANY LIMITED

Customer Address:  1/94 Moo 5 T.Kanharm, A.U-Thai,

Phra Nakhon Si Ayutthaya 13210
Equipment : Biological Safety Cabinet Class I Type A2
Manufacturer : Microtech
Model : Vé6-T
Serial No : 0972
ID No. : WWL 0084

Were in accordance with V] EN12469 [ ] NSF49 [] Manufacturer’s specification

Test Date ; 12/10/2023

Due Date : 11/1072024 or afier HEPA filters are replaced or unit is moved

Approved by :

Authorized Signatory
Issued Date : 16/10/2023

This calibration certificate documents the traceabllity to national standards, which realize the unit of measurement according to
the International System of Units (SI).

This certificate may not be reproduced other than in full except with the prior written approval of the Megafil Company Limited.

Megafil Co.,Ltd. Y MG-FM-7.8-001, R00 (01/07/19)
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Page 2 of 6
Certificate No. : M1333/23
Procedure Used : +  European Standard EN12469 : 2000 has the status of British Standard,

Biotechnology Performance criteria for microbiological safety cabinets.

»  NSF International Standard / American National Standard NSF / ANSI 49-2008
Biosafety Cabinet : Design, Construction, Performance and Field Certification.

» Australian Standard : AS 1807.23-2000 Determination of intensity of radiation
from germicidal ultraviolet lamps.

:  Manufacturer’s specification.

1. Downflow velocity test.

Measurement Information

Grid Spacing Grid Spacing ~ Probe height
Front-Back Side-Side Above sash

2 | 8 1/43/4 | 1/8,3/8 100 mm

No. of Rows No. of Readings

Measurement Data. (mfs.)

0.35] 0.41 [ 0.42 ! 0.41
0.39] 0.34 | 0.35]0.34

Average velocity 038 m/s (75 FPM.) Velocity range 025050 mfs ( s9.98 FPM.)

Uniformity{ EN: +/-20%avg.) 0.30-0.46 m/s ( 60-90 FPM.) |
i
Supply filter dimension 24x72  (inch x inch) Supply filter area  10.69  SQ.FT

Downflow volume {Q) 802 ) CFM.,
Result Summary 1 Pass il Fail

Equipment used : Thermo Anemometer Model 425 8/N: 03004786 Calibration date : 16/02/2023 '

Megafil Co.,Ltd. MG-FM-7.8-001, R0O0 (01/07/19)
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Page 3 of 6
Certificate No, : M1333/23
2. Inflow velocity test.
Select method. : D DIM |Zl Exhaust veloeity. m MFG's Specifications |
MGF's Specifications method i
0.56 | 0.56 | 0.57 | 0.56  0.54 (mss.) |
0.59 | 0.54 055 0.56 | 0.57
| 0.57 | 0.56 0.57 0.54 0.8
: 0.56 | 0.58  0.57 0.58 | 0.59
| 057 | 0.54 054 0.55 0.57
Average Inflow velocity 0.47 m/s (93 FPM.)  Velocity range 20.40 m/s { 279 FPM)
. Inflow dimension ~ 8x72  (inch x inch) Inflow area  4.00 SQFT ‘,
| !
Inflow volume(QQ) 372 CFM
Result Summary [/] Pass ] rFail :
I
Adjustments Required [] Fan Speed B Damper
Equipment used : Thermo Anemometer Model 425 S/N : 03004786 Calibration date : 16/02/2023 |
||
3. HEPA filter leak test. |
Measurement Data
HE PAO Upstream Measured leak
PA Filter Specificati
Conc.(calcuiated) pec on penetration
Supply HEPA Filter 17 pgll  <0.003% <0.003%
Exhaust HEPA Filter 17 peg/l. <0.003% <0.003%
Megafil Co.,Lid. MG-FM-7.8-001, ROD {01/07/19)
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Page 4 of 6
Certificate No. : M1333/23
Leak location
Supply HEPA Filter Exhaust HEPA Filter
Back Back
Result Summary [v] Pass O Fail

Equipment used : Aerosol Photometer Model TDA-2H  S/N : 21683 Calibration date :  16/02/2023|

Equipment used : Smoke Generator Model TDA-6C  8/N: 21623

4. Airflow smoke patterns test
Measurement Information

1. Downflow Pattern test : Smoke shall be passed from one end of the cabinet to the other, along the
centerline of the work surface, at a height of 4 inch (10 cm) above the top of the access opening

fad

View screen retention test : Smoke shall be passed from one end of the cabinet to the other, 1.0 in

(2.5 cm) behind the view screen, at a height 6.0 inch (15 cm) above the top of the access opening.

' 3. Work opening edge retention test : Smoke shall be passed along the entire petimeter of the work opening
Particular attention should be paid to corners and vertical edges. '

4, Sash/window seal test : Smoke shall be passed up the inside of the window 2 in (5 cm) from the sides

and along the top of the work area.

Megafil Co.,Ltd, Y MG-FM-7.8-001, R00 (01/07/19)
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Certificate No. : M1333/23
Result Summary
Downflow Pattern test V1 Accept [ Non-Conforming
View screen retention test IZ Accept |:| Non-Conforming
Work opening edge retention test 1 Accept ] Non-Conforming
Sash/window seal test [v] Accept [(] Non-Conforming
5. Site installation
Sash Alarm. [] Pass [] Fail V1 w~a
Interlock System. [0 Pass [ Fai M Na
Exhaust System Performance D Pass D Fail m N/A

Remark / Recommendation |
. e & rar & & |
5241 Site installation WAM3ATI9AEU mmmnﬁ'luuﬂqﬁwu |

6. Mumination Test (Lighting) : Option

Lighting should be adequate for safe working within the cabinet, lllumination measured at the work surface.

Lux

609 959 932 557

361 1439 1484 765

Remark :

Megafil Co.Ltd. . MG-FM-7.8-001, R0O (01/07/19)
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| 2 |
‘ mW/m (K
| 690 1490 1520 720
440 260 970 430
| ‘ - B
|
| Remark :
|
| — e —
|
|
|
|
[ I
| {1
(
I |
I
|!
I |
|| |
| |
| |
| |
| .
| |
I
|
i i
i i
|
|
|
|| '000'
|I | |
Megafil Co.,Ltd. ) MG-FM-7.8-001, R0O (01/07/19)

Page 6 of 6
Certificate No. : M1333/23

7. Ultraviolet Lamp Test (UV) : Option

Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm.
Shall be not less than 400 mW/m2 when measures at work floor surface,
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Certificate No.: MC 2213617 Page 1 of 3
SEER
lerrte]

Customer : Water Analysis Center Co., Ltd. @:ﬁﬁ ¥,

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No.  22-2848 Received Date @ 12 December 2022
Description : Incubator

Manufacturer : Memmert Model : IN260

Serial No. : D619.0170 ID. No. : WWL 0192

Marking . Additionally for the purpose of identification by this Jaboratory a label marked

with this certificate number {( MC 2213617 ) has been attached to the case.
Method . In-House calibration procedure MWI-T-033 this method is reference to
TLAS G-20 "Temperature Controlled Enclosures™.
Location of Calibration . Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 24.3 to 24.6 ) °C
Relative Humidity : ( 61.4 to 70.1 } %
Date of Calibration . 12 December 2022 Date of Issue : 13 December 2022

Checked by : Approved by :

(Calibration Supervisor) { Technical Manager )

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that 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. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.
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MASTER CALIBRATICN CO.,LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2213617 Page 2 of 3

The Reference Standard :

Description Certificate No. Serial No. Due date
Data Acquisition/Switch Unit MC 2208932 MY44012056 8 August 2023
With Thermocouple Type " T " ID. No.11/1 to 11/9

This certificate is traceable to the international system of units maintained at:

- Master Carlibration Co., Ltd.

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh comers of the chamber and was away from the each wall of 5 ¢cm to 10 cm. And placed the
ninth thermocouple within 2.5 cm of the geometric center of the chamber.
Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the
measured temperature at the reference location which are observed at the same time or at as close an
observation time as possible to determine the temperature pattern or homogeneity within the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one
Sensor.

Overall Variation - The Difference of the maximum and minmum measured temperatures throughout

observation,
i 4
é T ;I T e Overall Ambient Temperature around the Chamber veriation: 1.7 °C
Be—f—+ %= Overall Line Voltage variation: 0.0 V
|
" - Chamber Size (W¥H*D): 65 cmx 80 cm x 50 em
¢ ! %
T g
,j o bz /
W . A

Figure 1 : Senzor lustallation Location

Checked by

B [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]
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MASTER CALIBRATION CO., LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com
Certificate No.: MC 2213617 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temperature
©C) #1 #2 43 " 44 || #5 46 47 48 Ref.#0 | (°C)
35.0 354 | 353 | 352 || 3sa | 350 || 349 | 348 | 349 | 349 0.33

Chamber Characterization Result

Controller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
=0) (°C) °C) O °C)
35.0 35.0 0.17 0.63 0.8

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

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

This report will certify of the calibrated equipment only.

End of Certificate

Checked b

N [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]
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CALMRAT HON 0183
Certificate No.: MC 2213615 Page 1 of 3
Customer . Water Analysis Center Co., Ltd. %’;ﬁ‘f .
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.
Reference Job No. 1 22-2848 Received Date ;12 December 2022
Description . Water Bath
Manufacturer . ESSTELL Maodel : EWB-122D
Serial No. 1 20180508122 ID. No. : WWL 0214
Marking . Additionally for the purpose of identification by this laboratory a label marked

with this certificate number { MC 2213615 ) has been attached to the case.
Method . In-House calibration procedure MWI-T-029 this method is reference to
ASTM E715 "Liquid Bath".
Location of Calibration : Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Condition : Ambient Temperature : (29.4t031.9)°C
Relative Humidity : ( 46.0 to 52.0)%
Date of Calibration : 12 December 2022 Date of Issue  : 13 December 2022

Checked by : Approved by :

d

( Calibration Supervisor) { Technical Manager }
The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that 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. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.
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Certificate No.: MC 2213615 Page 2 of 3

The Reference Standard :

Description Certificate No. Serial No. Due date

Data Acquisition/Switch Unit MC 2114430 MY 44020009 25 February 2023
With Thermocouple Type " T " ID. No.27/1 to 27/5

This certificate is traceable to the international system of units maintained at:

- Master Carlibration Co., Ltd,

1. Calibration Procedure:

This Instrument was calibration according to ASTM E715 - 2007 by comparison with calibrated sensor under
no load condition. The sensor were placed on five points and located one sensor in each of the eigh corners of the
chamber and was away from the each wall of 5 ¢m to 10 em. And placed the five sensor within 2.5 cm of the
geometric center of the chamber.

Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the
measured temperature at the reference location which are observed at the same time or at as close an
observation time as possible fo determine the temperature pattern or homogeneity within the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.

Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

5¢Nsor.

Overall Variation - The Difference of the maximum and minmum measured temperatures throughout

observation.
ST 257 - Overall Ambient Temperature around the
// a ———————— ‘_/
3 A5t 57 Lol Chamber veriation : 1.7 °C
S
1 . e )
H 43 :____________11!1_'51 FFFFF | - Overall Line Voltage variation : 0.0 V
7 /" - Chamber Size (W*H*D}: 50cmx [2cmx 30 cm
4 D
1L — 5, - Water Level: 7 cm

A [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021)
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MASTER CALIBRATION CO. LTD. Website : www.mastercalibration.com E-mail : calibratei@mastercalibration.com

Certificate No.: MC 2213615 Page 3 of 3
2. Result of calibration :
Temperature Measurement Accuracy Test
Indicating . .
Temperature Measured Temperature (°C) at Spread Locations Uncertainty
*C) #1 #2 #3 #4 Ref. #5 =C)
45.0 44.5 44.5 44.5 44.5 44.6 0.44
Chamber Characterization Resnlt
Controller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
°C) (°C) (x°0) (8] Q)
45.0 45.0 0.84 0.57 1.7

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

This report will certify of the calibrated equipment only.

End of Certificate

1 [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]
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AUTOCLAVE e
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NSC-TISI-TIS 17025
CALIBRATION 0183

Certificate No.: MC 2213616 Page 1 of 3
Customer : Water Analysis Center Co., Ltd. Fgﬁ: ";

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. © 22-2848 Received Date  : 12 December 2022
Description . Autoclave

Manufacturer . TOMY Model : Autoclave ES-315

Serial No. © 51135128 ID. No. : WWL 0083

Marking . Additionally for the purpose of identification by this laboratory a label marked

with this certificate number ( MC 2213616 ) has been attached to the case.
Method . In-House calibration procedure MWI-T-036 this method is reference to
based on BS 2646 : 1993 Part 5 "Autoclave”.
Location of Calibration : Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Condition : Ambient Temperature : ( 29.4 t0 30.7 ) °C
Relative Humidity : ( 49.0 to 52.0 )%
Date of Calibration 12 December 2022 Date of Issue  : 13 December 2022

Checked by : Approved by :

T

( Calibration Supervisor} ( Technical Manager )
The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that 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. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.
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Certificate No.: MC 2213616 Page 2 of 3

The Reference Standard :

Description Certificate No, Serial No. Due date

Temperature Recorder RTD 100 Ohm MC 2114437 M79251 17 January 2023
Temperature Recorder RTD 100 Ohm MC 2114435 M79252 17 January 2023
Temperature Recorder RTD 100 Ohm MC 2114436 5978194 17 January 2023

This certificate is traceable to the international system of units maintained at:

- Master Calibration Co., Ltd.

1. Calibration Procedure:

The equipment list above was calibrated an accuracy of temperature in a chamber of the sterilizer.
The calibration was performed by direct measurement of generated temperatures using the standard thermometer
with three temperature sensors. The data was recorded in a period of fifteen minutes of the sterilizing status. The
temperature scale used was based on ITS-90.

The calibration of sterilizer was carried out at the point indicated by following the In-house calibration method

No. MWI-T-036 based on BS 2646 : 1993 : Part 5 in Tests for performance section.

i Cover
L

7N

\“‘h-__ i_;_,/-/ _#2 - Overall Line Voltage variation: 0.0 V

In the upper _‘oa— |
half
)’//_
o
\-\-"‘—‘-—\_
Checked by :
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MASTER CALIBRATION CO. LTD. Website ; www.mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2213616 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

Til:l:l:z;it':lgre Measured Temperature (°C) at Spread Locations Uncertainty
() #1 #2 #3 {+°C)
121 121.94 122.0:5 122.02 0.60
Characterization Resulf
Sefting Timer Indicating Indicating Measured Measured Overall
Temperature Setting Temperature Pressure Stability Uniformity Variation
O { min ) O {(kPa) +°C) O °C)
121 15.0 121 120 0.42 0.20 0.90

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

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

This report will certify of the calibrated equipment only.

End of Certificate

Checked by

-] [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]
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_____ et e ertificate of Calibration
oot
Equipment: Hot Air Oven Certificate No.: ~ €31240108
Model; UF110 Issued Date: 16 January 2024
Serial No.{or ID}: 8423.1065 Job No.: wWO-00014012
Manufacturer: Memmert Page: 1 of 3
Cendition: New Ventilation Valve:  Closed
Shelves(pc.): 2
Customer: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED
51/1 Moo 3 T.Hormok, A.Bangsai,
Ayutthaya 13190 Thailand
Environment Condition: Temperatura: 25 °C i 0.7 °C
Humidity: 45%RH £ 40 %RH
""" Voltage: 220VAC 12 VAC
Calibration Place: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED ( Lab Waste Water )
54/1 Moo 3 T.Hormok, A.Bangsai,
Ayutthaya 13190 Thailand
Calibration By: Mr. Siwapan Srijan
Calibration Date: 16 January 2024
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. 10230013 :

Person in charge Authorized signatory

This certificale is issued the units of measurement according fo Fhe international System of Units (SI). it provides fraceability of measurament to
International or national standard or ofher recognized national standard [ahoratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncentainty multiplied by the coverage factor
(k=2) to provide a level of confldence of approximatefy 85%. it [s determined in acoordance with the Guide 1o Exprassion of Uncertainty in Measurerment
{GUM).

These rasults may be aflsctad by deviatians from specified conditions. The resulls relate oniy to the lems tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of DKSH Technology Limited.

e R et maTuTall 92

DKSH Teshnology Limilsd

2533 pundyun uraLween anvss T Asamwuvaunas $0260

2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260

fa Phone: +66 2638 7000 Email; info.callbralion@dish.com  Wabalte: www.dksh.comyscienific-thailand

Delivering Growth - in Asia and Beyond. CAL-EM-C34-10: 12 Sep 2022
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Cerificate No.: 31240108 Page: 2 of 3
T p 7 4
- _‘ - - .:. » ’f _____
Y ¥ 4de
#e o3
SOVES WL
Standard Installation Locations
Volurne (Calibration Zone)= 50 (Liters)
Aside chamber: W= 56 (cm) D="40"(cm) H="48{cm)
Standard Locations (#1, #2, #3, #4): w= B (cm) d= 5 (cm) h= 8§ (cm}
Standard Locations {(#5, #6, #7, #8): w= 8 (cm) d=5 {ecm) h= 5 (cm)
#9: Geometric center of the chamber
Puosition of Std #1 #2 #3 #4 #5 #5 #7 #8 #9
Channel! of Logger 10t { 102 | 103 | 104 | 105 | 106 [ 107 | 108 | 109

Definitions

Indicating Temperature: Ths average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any posltions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time or at close cbservation time as

possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference

probe is preferably located in the geometric center of the chamber.

Measured Stabilify: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time,

e Riaomoy s Tusll 4
DKSH Technology Limited

8533 oAy KOHLWN 1Az Tuns njamwuns 10260
2533 Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260

Phone: +68 2639 7000 Ermail: info.calbralion@@dkzh.com  Wabsie: www.dhsh.comyzcianttfic-thailand

Delivering Growth - in Asia and Beyond.
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Certificate No.: 31240108 Page: 3 of3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0°C
Locations Tgnrﬁ;::;iﬂ'e Correction of UUC. Uncertainty
(°C) ("C) *"C)

#1 104.12 0.12 0.39

#2 103.53 -047 0.39

#3 104.16 0.16 0.39

#4 104.12 t.12 0.38

#5 104.51 0.51 0.38
#6 104.30 0.30 0.38
{ # 103.54 -0.48 0.41

#8 103.72 -0.28 0.39

#9 104.41 D.41 0.39
- Temperature Distribution
.I Desired | Setting | Indicating Measured Temperature at Spread Locations {°C) Uncertainty
(°C) °C) °C) # 1 #2 | 3 | #4 | #5 | #6 | #7 | #8 | #9 (£ °C)y
104.0 104.0 104.0 [104.12]103.53(104.16{104.12(104.51|104.30[103.54:103.72{104.41 0.41
b Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
("C) °C) {£"C) ("C)
104.0 0.08 0.14 147

Note: * Maximum uncertainty of the each position

The End of Certificate
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Refer to Certificate No.:

Statements of conformity:

C31240108

&= DKSH

Page: 1 of 1

This conformity certificate documents the validity of the following staternents of conformity based on the
measurement results of corresponding callbration certificate:

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-GZ0. Therefors, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessmant of the conformity of the measurement device are done based on direct caomparison of the relevant
measurement resukts with the tolerances and decision rule are prescribed by the customer.

Decislonrula: {7} Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B

[Q Choice C

Non-binary statement with guard band (w = 1 U), Pass or Faif Specific Risk < 2.5%
PFA and Condition Pass or Condition Fail Specific Risk < 50% PFA.

" PFA - Probabi!ity of False Accept

Customer defined, Customers may define arbitrary mulliple of r to have applied as
guard band {w =r ).

Without adjustment

Desired Temperature : 104.0°C  Tolerances: 1.0°C

Authorized signatory

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

Locations Measured Correction® GUEESV t;and Taleranca Conformiy
(°C) (°C) (#°C) {°C)
#1 104.12 0.12 0.39 1.0 Pass
#2 103.53 -0.47 0.39 1.0 Pass
#3 104.16 0.16 0.39 1.0 Pass
#4 104.12 0.12 0.38 1.0 Pass
#5 104,51 0,51 0.39 1.0 ' Pass
#6 104.30 0.30 0.39 1.0 Pass
#7 103.54 -0.48 0.41 1.0 Pass
#8 103.72 (.28 0.39 1.0 Pass
#9 104.41 0.41 0.39 1.0 Pass

Correction* = Measured Temperature - Desired Temperatura

Ihe validity of the statements of conformity cannot ba guaranteed for different places of use, environmental conditions or improper use

The End of Statements of Conformity
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DKSH Technalopy Limited
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Corr_Distributicn & Max_Measurement Uncertainty
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERYICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

TEL. 0-2717-3000 FAX, 0-2719-7484

Certificate of Testing

Equipment:
Manufacturer :
Model :

Serial No. :

ID No. :
Recelved Date :
Test Date :

Reference :

DO Meter

Horiba
LAQUA-DC210
HE1L0022

15 February 2023
16 February 2023
2302-0551WN-2

Cert.No.: 23TW38
Page.: 10of 2

Submitted by :

l.aboratory Conditlon :

Test Prc;cedure :

Tested by :

Approved by :

Issue Date :

Fanjapol PUlp Tidustry Public Company Lirmited

51/1 Moo & T.Hormok A.Bangsai,
Ayutthaya 13180

Temperature (2525)°C
Humidity (50 £ 20} %
In - house method : CP-CH9

by Comparison Technigue with Azide Modification Method

Walalak Sirithean

Appraved Signatory

22 February 2023

AANUIN -2 NN 104/183
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Cert.No.: 23TW38
Page.: 2 of 2

Condition of this result of calibration

1. Ref@rence Standard Instruments :
_This certification is traceable to the International System of Unit through the reference slandards
laboratory of Industrial Calibration Center, Technology Promoticn Association (Thailand-Japan),

Instruments : Serial No. [D No, Certificate Na. Due Date
1) Burelte . 130BU10 21061389 25 Mar 2023
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023
2. Standard Material - ‘ '
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentaﬁydrate MércI;( AM1763316 100.2%

Result : Dissolved Oxygen Meter Adjustment With Alr 100 %

Dissolved Oxygen Probe No.: 9K 1J0040
Titration Method : DQ Meter
N Standard Deviation
(Azide Modification Method) - Reading
(mg/L) (mg/L) (mg/L)
8.14 8.15 0.0071

This report was certified only for the instrument we tested.li is allowable to use for study
the system efficiency, The environmental impact controt and present to organization it may concerned
infend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

000~

a 1143744
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

R
N
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CORFPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i F

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANCKOK 1025¢

TEL.0-2717-3000-29 FAX.0-2719-9484

A

v NN
ik, ih .\\\\\h

NSC-T18)-TiS17025
CALISHATION 0008

Cett. No.: 23TM1471
Page. 1of 2

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

pH meter with Sensor
Eutech

pH 150

30156462

Panjapot Pulp Industry Public Company Limited
5141 Moo 3 T.Hormok,
A.Bangsai,

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

Ayutthaya 13190
L.aboratory
(Panjapol Pulp Industry Public Company Limited)

02 October 2023
02 October 2023
(26 +10)°C
{50£30)%
(220:22)V

Kunchit Promprat

[ssue Date :

14 October 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be seproduced other than in full, sxcept with the prior written

Approval of the head of Corporale Services 3 - Bquipment Calibration and Testing Services.
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Equipment ; pH meter with Sensor Cert. No.: 23TM1471
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2310-00020N-8

Procedure Used :-
Calibration were conducted using in-house calibrafion procedure CP-OT01 according to comparison with
Industriai Platinum Resistance Thermometer { IPRT } into Temperature Bath.
The temperature scale used was based on {T3-80.
Condition of this resuit of calibration
1. Reference standard instrument:-

UUC* : Unit Under Callbration

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

AANUIN 9-2 NN 107/183
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a 1183701

nstrument Serial No. Cert. No. Traceable [ue Date
~- 1) Digital Thermometer ATB843 23124 . - TPA 04 Jan 2024 -
2. This certificate Is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark: TPA: Technology Prometion Association { Thalland - Japan ) ’
Result of Calibration :- *) Without Adjustment
Function : Temperature measurement.

This instrument was connected with temperature sensor, SN, 141
Calibration| Ilmmersion Standard uucH Error Uncertalnt Coverage _%.
Point Depth Temperature Reading = Hncerainty. Factor b
(*c) {mm ) (°C) (*C) (’C) (£°C) k i
20.0 100 20.003 198 -0.403 016 2,00 :
25.0 100 25,001 24,6 -0.401 0.15 2,00 .
30.0 100 30.001 29.6 -0.401 0.16 2.00

/
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TECANOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) éﬁi
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 1//,.;—5\\:
$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 oo N
TEL.(-2717-3000-29 FAX.0-2719-9454 CALIGRAYION 0008

Cert.No.: 23CHO599
Page.: 1of 2

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Eutech
Maodel : pH 150
Serial No. : 3015462
- ID No.: -
Condition As-Received: Used [tem
Received Date : " 02 Oclober 2023
Calibration Date : 02 Qctober 2023
Reference : 2310-00020N-5
Submitted by Panjapel-Pulpadustry-Public-Gompany-Limited

51/1 Moo 3 T.Hormok A.Bangsal,
Ayutthaya 13190

Calibration Place: Laboratory (Panjapol Pulp Industry Public Company Limited)
Ambient Temperature : (27.1 - 283) °C

Relative Humidity : (51.1 - 485) %

Calibration Procedure : in - house method :

- CP-QCH2 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by :

Approved by :

Approved Signa'tory
(
{
(

Issue Date : 11 October 2023
The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the heed of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0059341
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Cerl. No.: 23CHO529
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument  © -
Instrument Serial No. [D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 23E3106 18 Sep 2024
2} Digital Thermometer - 130RC0O18 2371585 13 Sep 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Assoclation (Thailand - Japan)

: The measurement results are traceable to Sl through CPA chem Litd,,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

2. Cetified Reference Materials

Buffer Solution Manufacturer Lot No, Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.986 CPA chem 863833 28 Dec 2023
pH 10.010 CPA chem 863835 28 Dec 2023
3. This certificate is valid only to the item calibrated on date and place of calibration. f
Calibration_Results
Function : mV Measurement r
Performing standard curve by Fluke at pH (4,7,10} .
UnitUnder . L. Nominal—|-Standard _ Uncertainty of__| Coveraga | |
; o Actual Reading :
""" Calibration Value Voltage Measurement factor
Input {imV} k
pH mV my pH
pH Meter 4.00 177.48 177.5 4,01 ¢.0c8 2.00
S/N.: 3016462 7.00 0.00 0.3 7.00 0.058 2.00
10.00 -177.48 -177.1 10,01 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
- Unit Under Standard pH Actual pH [Actual mV| Uncertalnty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement |  factor
(mVv) &) k
pH Electrode 4.008 4.01 179.7 0.0086 2.00
SIN.: 01X098323 £.988 6.94 7.0 0.014 2.00
10.010 10.02 -169.3 0.028 2,00

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

~000-
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Equipment :
Manufacturer :
Modsi :

Sertal No. :

iD No.:

Submitted by :

_JL‘LL‘...‘--—:-—_-—_:__ T e e et r————e _Ayut{haya_1 e 1 1 L S S

l.ocation :

Raceived order:
Calibration Date :

Ambient Temperature ;
Relative Humidity :

Calibrated by :

Approved by ;|
) Pornthippa Tameyakul

(
{ ) Ponpan Paipim
(/) Suwit Imjai

issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %

534/4 PATTANAKARN ROAD, SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-2% FAX.0-2719-0484

Approved Signatory

=,

‘\\‘\“\u My,
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)

K P
"5,,‘"| ||\\‘\\

HSCTISI-T|S1 7028

CALIBRATICH 0008

GCert.No.: 23MM723
Page.: 10of 3

Certificate of Calibration

Electronic Balance
Shimadzu
ATX224

D307037776

Panjapol Paper Industry Co.,Ltd.
51/1 Moo 3 T.Hormok,
A.Bangsai,

Laboratory {Panjapol Paper industry Co.,Ltd.}

14 Pecember 2023
14 December 2023

15°Cto40°C
30 % to 90 %

27 December 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be teproduced other than in full, except witk the prios written
Appraval of the head of Corporate Services 3 : Equipment Calibration and Fesling Services,

A 0053981

AANUIN 9-2 NN 110/183


TPW1
Rectangle


Equipment : Electronic Balance Cert.No.: 23MM723
Condition As-Received : Used ltem Page: 2 of 3
Reference ! 2312-00640N-6
Procedure used :-

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

1. Reference standard instrumenis:-
Instruments Model Serial No. iD No. Test report No. Due date

1) Standard Weight Set (E2) 15884 24053 TORCOQ7 MM-0010-22 20 Jan 2024

~ 2. This ceriificate is valid cnly to the item calibrated on date and place of calibration.

3. This result of cafibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.
- 5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment  ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 220 g Resolufion 0.0001 g

Before Adjustment : '

Baiance : Measurement Coverage

Applied Weiaght - Reading Correction Uncertainty Factor
(9) {g) (g) (tmg) (k)
: . 00 99,9988 +0.0012 0.17 2 _
e Y, R L 1—99-.9_97.8'— R +0'—.GGZ—2-"45 R TITINT | B | IR P R 2;___\_'_;__'_'_ e _.JIL .
After Adjustment : ' s
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation

(g} ' of Reading (g}

100 0.00005

200 0.00005

A
a 1195723
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Equipment : Electronic Balance
Condition As-Received:  Used ltem

Reference : 2312-00640N-6

Result of calibration

2_Effect of off cenfer loading

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

Cert.No.: 23MM723

Page: 3 of 3

Frant Front

Maximum difference between

Positlon1  Pasition 2 Position 3 Position 4 Position 5 off-center and central loading
(9) {9} {g) (g) (g) (g}
0.0000 +0.0003 -0.0002 -0.0002 +(.0002 0.0003
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertalnfy Factor
(g) {g) (g) (tmg) (k)
Unload 0.0000 0.0000 0.114 2.06
0.1 0.1000 0.0000 0.11 2.05
0.5 0.5000 0.0000 0.1 2.05
1 1.0001 -3.0001 0.1 2.05
5 5.0000 0.0000 0.12 2.05
I | IO .. 10.0000.-. - . . 0.0000 . D12 - 205 . AU
20 20.0002 -0,0002 0.12 2.04
50 50.0003 -0.0003 0.14 2
100 100.0000 0.0000 .17 2
150 150.0001 -0.0001 0.29 2
200 200.0000 0.0000 0.29 2

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

~-o0o-
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TECHNOLOGY PROMOTION ASS OCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-2¢  FAX 0-2719-9484

Cert. No.: 23TM1472
Page.: 1 of 4

Certificate of Calibration

Equipment :
Manufacturer :
Model ;

Seriai No. :

ID No. :

Submitted by !

Block Heater

- HACH

DRB 200

19030C0O168

Panjapol Pulp Industry Public Company Limited

Location :

Received Order:
Calibration Date :

Ambient Temperature !

Relative Humidity :

Calibrated by :

Approved by :

[ssue Date :

B4t Maa3THormok oo
A.Bangsai,
Ayutthaya 13190

Laboratory
(Panjapot Pulp industry Public Company Limited)

2 October 2023

.9 « 3 October 2023

(28 £10)°C
(50 £30) %

Approved Signatory

11 October 2023

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

This cerlificate may not be seproduced other than in full, except with the prior written

approval of the head of Calibration and Testing Equipment Services.

A 0012035

AANUIN 9-2 NN 113/183


TPW1
Rectangle

TPW1
Rectangle


Equipment : Block Heater Cert. No.: 23TM1472
Condition As-Received ! Used Item Page.: 2 of 4
Reference : 2310-00020N-3
Procedure Used :-
As agreed with customer the calibration was perform using in-house calibration method according to
directed measurement method with Data Acquisition which connected with Thermocouple Type T.
Tha temperature scale used was based on iTS-90.

_ Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No, Cert. No. Traceable Due Date

1) Data Acquisition MY44073381 23LMg5  TPA 19 June 2024
9 This certificate (s valid only fo the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association { Thailand - Japan )

Result of Calibration :- (*) Without Adjustmant
Functlon of UUC* : Temperature Source '

Heat transfer medium used :  Alumina {(Alumiium Hydroxide) .

Environment during calibration Left Right
Beginning Finished . 10 No, . ID No.
= = Position Position
Temp.(°C) 27 76 uf Sensur Of-SGI'ISOH-—;—-——
REL.Hum.(%) 48 52 1 |2301TCc01|  R1__|23-01TC01] ¢
AC Supply (Volt} 225 225 L2 23-01TC-02 R2 23.017C-02|

L3 23-01TC-03 R3 23-01TC-03}] =~

@ 14 |230iTc-04] R4 |23-01TC-04| |
5 |2301TCc-05| R5 |23-01TC-D5§

@ @ 6 [23017c08] Re |23-01TC08|
7 |zzoicor| R |zsottco7| |

@ e lzsottcos| Rrs J23-01TC-08] .
@ L9 23-01TC-08 RS 23-01TC-09) |
(10 YzaoiTc-10] Rio  |23-017C-10]

@ (=) 111 |2301TC-01 . .

L12 23-017C-02 - -

Left Right L3 |2301Tcoa| - .

L14  §23-01TC-04 - -

OO S, 115 | 23-01TC-05 - .
Top View

a 1183707
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Equipment Block Heater Cert. No.: 23TM 1472
Condition As-Received :  Used ltem Page.: 3 of 4
Reference : 2310-00020N-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* ; Tamperafure Source
Calibration Point : 148 °C
* uuc* d °C
UU.C uc Measure Tem?t.erature (°C) Tempe'r.ature Uncertainty Coverage
Setting | Reading Position stahility Factor
(°c) | (°C) (£°c) | (#C) k
Left T o | Left
144.518 2
144 | 144 '- e 0.068
11 2
Right Right
147.7
144 144 rer 0.082
. ] GE
148 747 148 328 148, 553 144 .959 144 992 144,188
~Callbration Point : 150 C
yuc* | uucr Measured Temperature {°C) Tempe.r.ature Uncertainty Coverage
Setfing | Reading Position stabyitity Factor
{(°C) | (°C) Left Right (£°C) (£"C) k
' Left Bk ARG s Left
146 638 146 519 147.038
: : 150.926 149,905
s | 148 - > ‘ 0.11
147 764 146 864 14?.390_ o
- 5 : ek 1.1 2
Right 140.679] 150.368 | 150.140| 149.707 150.400 Right )
. 371| 151,385 151.932| 151.262 | 150.
148 146 150 2(_39. 150 371_ 15.1 85. 15:1 932 5 2 . 150 336. 0.13
151.095 | 149.384 | 149.875 | 151.594 | 150.994 | 149.849

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

Temperature stability : One-
Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

uuc* :
Note :

AANUIN 9-2 NN 115/183

half of the greatest maximum difference of measured temperature at any one sensor.
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Equipment :

Condition As-Received :

Reference :

Result of Calibration :-

Block Heater

Used tem
2310-00020N-3

(*) Without Adjustment

Cert. No.: 23TM1472
Page.: 4 of 4

Function of UUC* . Temperatura Source
Calibration Point : 152 °C
[ * d o
UU.C Huc Measured Temperature (°C) Tempe.rature Uncertainty Coverage
Sefting | Reading Position stability Factor
(°C) | {(°C) Left Right (£°C) (£°C) k
YO i ERE | Lo
149620 14912? 148.939 ¢ Sk e
b 52, 51.7
148 148 %ﬁi - 1- 1?4. - ! 2.3 0.076
149.639 149,468 148.710
Right 152.963 152.458 152.414 151.892 153.230 Right
e R
148 148 152 839 152 635 152 428 154163 153.504 153 057 0.099
153.075 152 709 152982 153, 437 153.385 152 206

—Avérage" s The avarage of 30 values ineach-position:
Temperature stabillty : One-haif of the greatest maximum difference of measure
Unit Under Calibration

The reported unceriainty of measurement was included stability and excluded uniformity .

yucr :
Note :

The reported u

a coverage factor k, providing a level of confidence of approximatety 95 %.

-olg-
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TECENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

.

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES '»;f”/;_‘_\\\“\\f
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KA T

TEL, 0-2717-3000-28  FA3{. 0-2719-0484 CALIBRATICN 000B

Cert. No.: 23TM1404

Page: 10of3
» - »
Certificate of Calibration

Equipment : Cooled incubator

Manufacturer : Lovibond

Modet : TC 140 G

Serlat No. : 0714/000024

ID No.: IN-002

Submitted by : Panjapol Pulp Industry Public Company Limited
51/1 Moo 3 T.Hormok,
A.Bangsai,
Ayutthaya 13190

Location : Laboratory

{Panjapol Pulp Industry Public Company Limited)

Received Order : 02 Qctober 2023
Calibration Dafe ! 02 October 2023
Ambient Temperature : (26 £10)°C
Relative Humidity : (50 +30)%

Calibrated by :

Approved by :

Approved Sigpatory

Issue Date : 11 Oclober 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in fulk, except with the priot written
Approval of the hrad of Corporate Services 3 : Bquipment Calibration and Testing Services.

A 0059343
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Equipment: Cooled Incubator
Condition As-Received ;:  tsed ltem
Reference : 2310-00020N-1

Procedure Used :-

Cert. No.: 23TM1404
Page: 20of 3

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

The temperature scale used was based on iTS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert, No. Traceable
1 ) Data Acquisition MY5B7013823 23LM68 TPA

Bue Date

25 Mar 2024

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

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- {*} Without Adjustment

Function of JUC* ; Temperature Source

Fresh air setting : Not Available Environment during calibration

- Beginning Finished ;

Temp. (°C ) 25 26 >

_~ REL.Humid. { % ) 62 85 o

oz LX) AC Supply { Voit ) 220 277 -

4

A [e] [=] ;

1 3 .

3 e Pasition : Ref. Std. !

; ID No.:

H s 1HZ2 |g .

8 S 1 21-17RTD-01| -

7 2 21-17RTD-02

—————— S jf; o D :

¢ W’2’/ Di2 . 3 17RTD-03 ;

-t W - 5 17RTD-05 4

6 17RTD-08 ;

7 17RTDO7

Probe Installation Details : Dimension of Chamber : 8 23-17RTD-08 "

a = 50 om _ 0= 0.44 m 9 (ref.) 23-17RTD-09

b= 50 cm W= 054 I m '_r':-
¢c= 50 cm H= 070 m

Capacity = 0.16 m®

AANUIN 9-2 NN 118/183
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Equipment : Cooled Incubator Cert. No.: 23TM1404

GCondition As-Received : Used ltem Page: 3¢f3
Reference ! 2310-00020N-1
Result of Calibration :- (*) Without Adjustment
Function of UUC*: Temperature Source
Fresh air setting : Not Available
Calibration] UUC" (1§ oy Temperature Temperature | Overail [Coverage
Poinf Sefting | Readlng stability uniformity Variation] Factor
{(c) | (G)|(C) (£°C) (°c) (°C) k
20.0 20.5 - 0.44 .38 Q.97 2
Calibration Measured Temperature ( °C ) Uncertalnty
Point Position
{°C) 1 2 3 4 5 6 7 8 g (ref.) {£°C)
20.0 20.046 | 10.928 | 20.068 § 20.112 | 19.975 | 19.945 20.042 | 19.970 | 19.972 0.57

Average* : The averaga of 30 values in each position.
Temperature stabllity : One-half of the greatest maximum difference of measurad temperature at any one sensor.
Temperature uniformity : The maximum differenca of measured temperatures at any sensors and the measured
- temperature at the reference location which are observed at the same time or at as close an observation {ime as
_possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. 3
Overall Variation ; The Diference Of the maximurm and‘minimum—measured—temperatures%reughoutabsewalim_r__
UUC* : Unit Under Calibration
Note ; The reported uncertainty of measurement was inciuded stability and excluded uniformity . :

The reported uncertainty of measurement was based on a standard uncertainty mulfiplied by a coverage ’
factor k, providing a level of confidence of approximately €5 %. g

-c00-
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ot e
TEL. 02717-3000.29  FAX.0-2719-9484 CALIBRATION 0c0e

w
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Cert. No.: 23TM1405

Page: 1of3
- L] L]
Certificate of Calibration
Equipment : Refrigerator
Manufacturer : Sanden intercool
Model : SRR-0681A
Serial No. : 170100008
ID No.: -
Submitted by : Panjapol Pulp Industry Public Company Limited
51/1 Moo 3 T.Hormok,
A.Bangsai,
Ayutthaya 13190
Location : Laboratory

(Panjapol Pulp Industry Public Company Limited)

Recelved Order: 02 October 2023
Calibration Date : 02 October 2023
Ambient Temperature (26+10)°C
Relative Humidity : (50£30)%

Calibrated by :

Approved by :

m—— —

Approvea Signdwny

Issue Date : 11 Oclober 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other then in fulf, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0059344
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Equipment : Refrigerator
Condition As-Recelved : Used ltem
Reference : 2340-00020N-2

Procedure Used :-

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

mathod with Data Acquisition which connected with Thermacouple Type T.
The temperature scale used was based on (TS-80.

Condition of this result of calibration

1. Reference standard instrument:-

Cert. No.: 23TM1405
Page: 20of 3

Dimension of Chamber : Probe Instaflation Details :

D= 0.55 m a= 10 cm
W= 0.80 m b= 10 cm
H= 1.3 m c= 10 cm

Capacity= 057 m?

AANUIN 9-2 NN 121/183
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Instrument Serial No. Cert. No, Traceable Due Date
1 ) Data Acquisition MY57013823 23L.MB8 TPA 25 Mar 2024
5 This ceriificate is valid only to the item calibrated on date end piace of calibration. -,
3. This cortification is traceable to the International System of Unit, 'f
Remark: TPA : Technology Promotion Association ( Thailand - Japan }
Result of Caljbration :~ (*} Without Adjustment |
" Function of UUC* : Temperature Source
Fresh air setting : Noi Available I
Environment during calibration e Ref. Std.
Position : :
Beginning Finished 1D No.: :
Temp. (°C) 25 25 1 22-17TC-01 |,
REL Huml. { % ) 62 68 2 T T7TC0Z | =
AC Supply ( Volt ) 220 224 3 $9-177C-03 | -
4 1917TC04 |3
1 19-47TC-05 |74
_l/z f 6 19-177C-06 | i
- = 7 1647TC07 |
8 19-17TC-08 |,
o 9 (ref.) 19-477C-09 |-
0 | aie 10 18-47TC-10_| 2.
i iz 11 49-47TC11 |
. . 12 2a77C12 |
— / 13 18-177C-13
. A - [
le w |
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Equipment : Refrigerator Cert. No.: 23TM1405

Condition As-Received ! Used ltem Page: 3cf 3
Reference : 2310-00020N-2
Result of Calibration :- (*) Without Adjustment
Function of UUC*: Temperature Source
Fresh alr setting : Not Available
Catibratlon| UUC* | UUCY Temperature Temperature | Dverall |Coverage
"""" Point Seotting | Reading stability uniformity Variation| Factor
(°C) | (°C) | (C) (£°C) (°C) (’C) k
4.0 4.0 48 2.2 1.1 4.8 2
Calibration Measured Temperature ( "C ) Uncertainty
Point { °C ) Position (+£°C)
40 3.772 .2;%08 3.720 .___3.(323 2,785 | 2.691 2.919 2,751 2.857 a0
3422 | 2614 | 2.868 | 2.654 ; | !

Average® : The average of 30 values in sach position. ,«'
Temperature stability One-half of the greatest maximum difference of measured temperature at any one sensor. :
Temperature uniformity : The maximum difference uﬁmeasured%ﬂﬁﬁpefammHHnHensamanthema5L4red i
temperafure, at the reference location which are observed at the same time or at as close an observation time as e
possible fo determine the terperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

uuc* : Unit Under Calibration ’
Note : The reported uncertainty of measurement was included stability and excluded uniformity.
The reported uncertainty of measurament was based on a standard uncertainty multiplied by a coverage /}
factor k, providing a level of confidence of approximately 85 %. ’
fa
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Request No.23-67/0202

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.
MTC.No.23-67/0202
Number of page(s) 2

CALIBRATION CERTIFICATE

Nomenclature : DRYCAL FLOWMETER
Manufacturer : BIOS International Corporation, U.S.A.
Serial No.: 130230
Model : DCL-M
Scale range : 100 ml/min to 7 |/min
Subdivision : (0.0001, 0.001) I/min
Submitted by : SMILE LABORATORY CO.,LTD.
563/1 Thoet Thai Rd., Bangwa Phasicharoen,
Bangkok 10160, Thailand.
Received date : 19 January 2024

Calibration date : 26 January 2024

Condition of measured item : Normal

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Molbox/PressureTransducer/UpStream| MP-0076-23 2-Apr-25 NIMT
Primary Flow Calibrator S/N 117982 | MW-0034-23 11-Jun-25 NIMT
Primary Flow Calibrator S/N 119521 | MW-0033-23 6AJgn_'2j~ — NIMT

-

Calibrated by : ...
(

Approved by =
.

Mechanical Engmeenng Standards Laboratory
Ref, 2013267011100150001
Issued Date 29 January 2024

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

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road,

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumnthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) O 2577 9009

E-mail : rumpai@tistr.orth Website:www.tistr.orth

Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-rmail : mtc@tistr.or.th

MARUIN §-2 Wt 123/183

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
AA-TISTR CALIBRATION 0060

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-67/0202 2/2 | MTC.No.23-67/0202

Calibration point : (0.05, 0.1, 0.2, 0.5, 1, 2, 2.5) |/min
Ambient condition : Temperature (23 + 3)°C , Relative humidity (55 + 15) %

Atmospheric pressure ( 1010+13) hPa
Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UuUC Value Standard Value  Temperature Pressure Deviation Uncertainty
(I/min) (I/min) (°C) (hPa) (%) (%)

0.05111 0.049209 24974 1010.61 +3.86 0.99

0.10064 0.097087 24947 1010.73 +3.66 0.99

0.20014 0.19349 24918 1010.85 +3.43 0.98
0.50055 0.48515 24913 1011.17 +3.17 0.99
1.0018 0.97068 24.876  1011.75 +3.20 0.86
2.0024 1.9429 24879 1012.73 +3.06 0.86
2.5073 2.4350 24.831 1013.23 +2.97 0.86

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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Smile Laboratory Co., Ltd.

= 563/1 nuunoaln uwaauen3) wamensn nsainw4 10160 InsAwr 02-227-0265 Insa1s 02-454-0317
abaratory o 563/1 Thoet Thal Rd.,, Bangwa, Phasicharoen, Bangkok 10160 Tel. 02-227-0265 Fax. 02-454-0317

Air Sampling Pump Calibration Report

Report No : PP-67080394
Calibrate Date : 03 April 2024

Equipment Type 1 Air Sampling Pump
Equipment Rang : 0.05-2.00 Umin
Calibration type :  DRYCAL FLOWMETER
Calibration Rang : 0.05-5.00 Vmin Volume for Calibration ;10,25 L/min
Environment Condition : 25.0/deg C. Environment Pressure : 758 mm Hg.
Customer Name : U3dn Uyana Waw Sudans diin (unew)
Air Sampling Pump ! - : !
ltem ) Flow Rate First Time Second Time Third Time Forth Time Average
Serial Number
1 S/N 6611 1.0 Vmin 1.0000 1.0001 1.0002 1.0005 1.0002
& S/N 6612 2.5 U/min 2.5000 2.5004 2.5008 2.5009 2.5005
3 S/N 6616 1.0 Vmin 1.0000 1.0003 1.0006 1,0002 1.0003
4 S/N 7311 2.5 /min 2.5000 2.5003 2.5006 2.5003 2.5003
5 S/N 04732 2.5 l/min 2.5000 2.5004 2.5006 2.5002 2.5003
6 S/MN 04756 2.5 Umin 2.5000 2.5001 2.5002 2.5004 2.5002

Calibration By : ...

SMILE (

Laboratory Co., Ltd. Environmentalist

This report shall not be reproduced except infull, withaut the wriitten approval of Smile Laboratory Co., Ltd,
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ADVANTAGE CENTER CO., LTD. s\
ANAB

"\_H_____’/
59/494 M8, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

ANSI National Accreditation Board

Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com 'f;//—;\\\@ AR b o
7 ~— a
) A —_mim
pornsak2008@yahoo.coth Lealy oW CALIBRATION LABORATORY

CALIBRATION LABORATORY

Certificate No. RA-2402243-6

Equipment Name : Arca Heat Stress Monitors

Manufacturer : Metrosonics Calibration Procedure : CPT-04-11
Model : hs-32 Received Date : Feb 21, 2024
Serial Number : MEC030005 Calibration Date : Feb 22, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab

Customer Name : Smile Laboratory Co.,Ltd.

563/1 Thoet Thai Rd., Bangwa,Phasicharoen,Bangkok 10160

Environmental Conditions

Ambient Temperature : (25+£2)°C Relative Humidity : (50 = 15) %RH

Result

Calibrated by : - Approved by :

: No Adjustment (See data attached in page 3 to the end of certificate)

- The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%.

- The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to

SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

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

- This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Date of Issue : Mar 5, 2024 Laboratory Management
Page 1 of 3
l'est Equ ion. Tn-house Calibration Preparations. Source Inspection 1SO 9000 / 14000 Consultation, Statistical Quality Control. Statistical Production Control,
New Prg g, Troubleshooting, Safety Engincering consultations / Applications for world wide Approvals and Certifieations
----- e e S === = e
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ACCL
7 59/494 M., Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

G Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com
www.acel-cal.com pornsak2008@yahoo.co.th

www.meufisurdsofs.com

Certificate No.: RA-2402243-6

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to

Data Logger ID.ACCL0200 EL51626/23 Mar 1, 2024 PCAL

Traceability
This calibration is traceable to the Intemnational System of Unit via

- PCAL : Professional Calibration & Services Co., Lid.

Page 2 of 3

safety Engineering consulia
AANUIN 9-2 v%‘m 127/183
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ACCL
v 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

W oo Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com
www.accl-cal.com pornsak2008@yahoo.co.th

WWW ABLEFUIASB0.ComM

Certificate No.: RA-2402243-6

Result of Calibration
l. Temperature measurement (WET)
STD Reading UUC Reading Correction Uncertainty of
(°C) (°C) () Measurement (+°C)
30.017 299 0.117 0.50
32.019 319 0.119 0.50
34.017 33.9 0.117 0.50
36.020 35.9 0.120 0.50
38.022 37.9 0.122 0.50
2. Temperature measurement (DRY)
STD Reading UUC Reading Correction Uncertainty of
(°C) (°C) (°C) Measurement (+°C)
30.018 299 0.118 0.50
32.018 319 0.118 0.50
34,021 339 0.121 0.50
36.023 359 0.123 0.50
38.023 379 0.123 0.50
3. Temperature measurement (GLOBE)
STD Reading UUC Reading Correction Uncertainty of
°C) (°C) Q) Measurement (+°C)
30.017 299 0.117 0.50
32.019 319 0.119 0.50
34.022 339 0.122 0.30
36.022 359 0.122 0.530
38.024 379 0.124 0.50
STD = Standard
UUC = Unit Under Calibration
- End of Certificate -

ne. Sat
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CALIBRATION LABORATORY

Certificate No. RA-2402243-7
Job No.: RA-2402243

Equipment Name : Area Heat Stress Monitors

Manufacturer : Metrosonics Calibration Procedure : CPT-04-11
Model : hs-32 Received Date : Feb 21, 2024
Serial Number : MCI090009 Calibration Date : Feb 22, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Ltd.

563/1 Thoet Thai Rd., Bangwa,Phasicharoen Bangkok 10160

Environmental Conditions
Ambient Temperature : (25£2)°C Relative Humidity : (50 £ 15) %RH
Result : No Adjustment (See data attached in page 3 to the end of certificate)
I. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to

Sl-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

LV

. The working standard is indicated in page 2 of this certificate.
4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Calibrated by : - Approved by :

(

Date of Issue : Mar 5, 2024 Laboratory Management

Page 1 of 3/

ration. In-house Calibration Pre

ons. Source Inspection 150 9000 / 14000 Consultation, Statistical Quality Control, Statistical Production Control,

¢. Troubleshooting. Safety Engineering consultations / Applications for world wide Approvals and Certifications.
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ACCL

v 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

www.accl-calibration.com

wwwaccl-cal.com pornsak2008@yahoo.co.th

www.ssuliourSacta.com

Tel. (66-2) 9873248-50 Fax: (66-2) 9873252

E-mail: info.accl2662@gmail.com

Certificate No.: RA-2402243-7

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to
Data Logger ID.ACCLO0200 EL51626/23 Mar 1, 2024 PCAL
Traceability
This calibration is traceable to the International System of Unit via :
- PCAL : Professional Calibration & Services Co., Ltd.
Page 2 of 3
ons. Source [nspection SO 9000 1l ontr

I'est Equipment Calibraton, In-hou

Production Control, New Prod

ma, Salety Engingerige consultations
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wmericaraoncorn 10l (66-2) 087224850  Fax: (66-2) 9873252  E-mail: info.accl2662@gmail.com
ot pornsak2008@yahoo.co.th

Certificate No.:  RA-2402243-7

1. Temperature measurement (WET)

Result of Calibration

STD Reading UUC Reading Correction Uncertainty of
(°C) (°C) (°C) Measurement (+°C)
30.021 299 0.121 0.50
32.022 319 0.122 0.50
34.022 339 0.122 0.50
36.023 359 0.123 0.50
38.023 379 0.123 0.50
2. Temperature measurement (DRY)
STD Reading UUC Reading Correction Uncertainty of
(°C) (°C) (°C) Measurement (+°C)
30.017 29.9 0.117 0.50
32.019 319 0.11% 0.50
34.021 339 0.121 0.50
36.016 359 0.116 0.30
38.022 37.9 0.122 0.50
3. Temperature measurement (GLOBE)
STD Reading UUC Reading Correction Uncertainty of
(°C) (°C) (°C) Measurement (+°C)
30.021 299 0.121 0.50
32.019 319 0.119 0.50
34.017 33.9 0.117 0.50
36.021 359 0.121 0.50
38.022 379 0.122 0.50
STD = Standard
UUC = Unit Under Calibration
- End of Certificate -

ranoens. Source Inspection 150 9000
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CALIBRATION LABORATORY

Certificate No. RA-2402243-8

= s Job No.: RA-2402243
FOR
Equipment Name : Area Heat Stress Monitors
Manufacturer : Metrosonics Calibration Procedure : CPT-04-11
Model : hs-32 Received Date : Feb 21, 2024
Serial Number : MCI040013 Calibration Date : Feb 22, 2024
Customer Code : N/A Recommended Due Date : N/A
Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Ltd.
563/1 Thoet Thai Rd., Bangwa,Phasicharoen,Bangkok 10160
Environmental Conditions
Ambient Temperature ol 57155 0. Relative Humidity : (50 £ 15) %RH
Result : No Adjustment (See darta attached in page 3 to the end of certificate)

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%.

[Re]

. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
SI-Units. The calibration procedure documented is intended to implement the requirements of [SO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Calibrated by : - Approved by :

Date of Issue : Mar 5, 2024 Laboratory Management
Page 1 of 3
t Equipment Calibration, In-house Calibration Preparations, Souree Inspeetion [SO 9000 / 14000 Consultation, Stanstical Quality Control, Statistical Production Control,
Pre Ml a1y Engineering consultations / Applications for world wide Approvals and Certifications
— — e ————rre— — e = — == - R o e i g S e
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Certificate No.: RA-2402243-8

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to

Data Logger ID.ACCL0200 EL51626/23 Mar 1, 2024 PCAL

Traceability
This calibration is traceable to the International System of Unit via :

- PCAL : Professional Calibration & Services Co., Ltd.

npment Calibravon, In-house Calibration Preparations, Source Inspection 150 9000
roduction Control, New Produet Sourcing, Troubleshooting, Salety Engineerjng consultations
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Tel. (66-2) 9873248-50  Fax: (66-2) 9873252  E-mail: info.accl2662@gmail com

Certificate No.: RA-2402243-8

1. Temperature measurement (WET)

Result of Calibration

STD Reading UUC Reading Correction Uncerainty of
(°C) (*C) (°C) Measurement (+°C)
30.019 29.9 0.119 0.50
32.019 31.9 0.119 0.50
34.022 339 0.122 0.50
36.021 359 0.121 0.50
38.021 37.9 0.121 0.50
2. Temperature measurement (DRY)
STD Reading UUC Reading Correction Uncertainty of
(°C) (°C) L Measurement (£°C)
30.018 299 0.118 0.50
32.018 31.9 0.118 0.50
34.021 33.9 0.121 0.50
36.021 35.9 0.121 0.50
39.024 37.9 1.124 0.50
3. Temperature measurement (GLOBE)
STD Reading UUC Reading Correction Uncertainty of
(°C) °c) °C) Measurement (£°C)
30.019 29.9 0.119 0.50
32.019 319 0.119 0.50
34.018 33.9 0.118 0.50
36.021 359 0.121 0.50
38.023 37.9 0.123 0.50
STD = Standard
UUC = Unit Under Calibration
- End of Certificate -

Page 3 of 3

ns, Source Inspection 1SO 9000
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cﬁg‘g‘ab GIIC Calibration Laboratory
A T A S S RIS e A T e e a T T B

700/20-21 Phaholyothin Rd., Samsennai, Phayathai,

Bangkok 10400 Thailand m

Tel @ +66 (02) 615 4999 ’/ ﬁ\‘;;

Fax : +66 (02) 615 4644 "f,,a” i/_lh\‘t\\\“\\

E-mail : cal@giic.co.th ' NSC-TISI-TIS 17025
CERTIFICATE No.:  cAL01773-23 PAGE : 1 OF: 3

@ertificate of Calibration

Equipment ; DIGITAL LIGHT METER
Manufacturer KEPLER

Model / Type : KLM-25L

Serial No. : 200101886

ID No. : -

Customer : Smile Laboratory Co.,Ltd.

563/1 Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok, 10160

C.S.R. No. : LO001800-23
Received Date 19 December 2023
Calibration Date : 21 December 2023

Calibrated By :

Approved By :

Issue Date : 21 December 2023

gQuncertainties are for a level of confidence of approximately 95%.

ay not be reproduced except in full unless permission for the reproduction has been
Giin writingificimthe laboratory.

GIICLAB-FM-7.8-001 Rev.00 (20/01/20)
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{ml.i!ﬂo.:lab/ GIIC Calibration Laboratory
m

CERTIFICATE No.: CALO1773-23 PAGE : 2 OF : 3

CALIBRATION REPORT

nditi i i i r
1. Environment : Temperature : (23 +£3)°C
Relative Humidity : (50 + 15) %

2. Reference / Procedure Used :

- This Instrument was calibrated by substitution with reference illuminance meter, the Instrument and reference
illuminance meter were mounted with the plane of its diffuser vertical and normal to the direction of measurement
Calibration was illuminated by the luminous standard lamp (operated at colour temperature 2856K) according to
GIIC Calibration Laboratory calibration procedure No.GIICLAB-CP-L01.

. Reference Standard Instrument :

Instrument Model Serial No Certificate No Due Dated

Illuminance meter PMA2200 / PMA2130 25531 / 025000 TP-1021-23 8 Jun 24
- This Certification is traceable to the S| unit through :
- The National Institute of Metrology (Thailand) .

- Uncertainty :

- The reported uncertainty of measurement was estimated and based on a standard uncertainty multiplied by

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

GIICLAB-FM-7.8-002 Rev.00 (20/01/20)

AAKWIN 9-2 TN 136/183



ﬂ!&g‘ab GIIC Calibration Laboratory

CERTIFICATE No.: CAL01773-23 PAGE : 3 OF: 3

CALIBRATION REPORT

All data shown below were as received value : Without adjustment

Calibrati i ;

Function: Illuminance Measurement

L9
1UUC Range  Standard Setting 1uuc Reading Error Uncertainty of measurement
(lux) (lux) (lux) (Lux) + (lux)
AUTO RANGE 0 0.00 0.00 0.60
50 50.2 0.2 1.6

250 250.7 0.7 6.5

500 502 2 13

1000 1005 5 26

1500 1506 6 36

2000 2010 10 48

3000 3016 16 72

4000 4030 30 96

5000 5040 40 0.12 klux

IUUC = Unit Under Calibration

This result of calibration was found accurated as show on data and place of calibration for the calibrated item only.

- END -

GlICLAB-FM-7.8-002 Rev.00 (20/01/20)

AAKWIN 9-2 TN 137/183
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CALIBRATION 0037

72TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0580 MTC No. EEL. BP. 10/0766

CALIBRATION CERTIFICATE

Submitted by : Smile Laboratory Co..Ltd.
Address : 563/1, Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok, 10160, Thailand.
Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature . (23 +3)°C
Manufacturer : Quest Technologies Relative.Humidity . (50 + 15) %

Model : QC-20 Ambient Pressure  ; (101.325 + 1.500) kPa
Serial No. : QF4090085

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

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

Date of Receipt © 5 Jul. 2023

Date of Calibration o 14 Jul. 2023

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www tistr.or th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th

AAKWIN 9-2 TN 138/183
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NSC-TISI-TIS 17025
CALIBRATION 0037

ATISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0580 MTC No. EEL. BP. 10/0766

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

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

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa , i23.0°C and 50 %RH

1. Sound Pressure Level

|
|
Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dBi IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +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&Kjacr 4180 1000.4 0.4 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.40 +0.50 ; +3.0%

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

3. The microphone volume correction was not included.

Date of Calibration : 14 Jul. 2023

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

FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thailand  Thailand '

lel. (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
E-mail : rurnpai@tistr.or.th Website v tistr.or.th E-mail : mtc@tistr.orth E-mail : sumalee@tistr.or.th

AAKWIN 9-2 TN 139/183
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Request No. 21-66/0580

NSC-TISI-TIS 17023
CATIRRATION 0037

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 10/0766

Nominal Output of Unit Under Test = 114 dB re 20pPa at 1000 Hz

Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.01 0.01 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjacr 4180 1000.4 0.4 +15 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.44 +0.50 +3.0%

Note : 1. No adjustment.

Calibrated by :

Date of Calibration

Date of Issue

14 Jul. 2023

17 Jul. 2023

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Approved by :

~ -
Electrical and %ﬁmﬂrds Laboratory

End of Certificate

Industrial Metrology and Testing Service Centre

Ref : 2011266070502629001

3/3

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 abt

ained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.or.th

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
lel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-rnail ; mtc@tistr.or.th

APKUIN $-2 91N 140/183

FM.BLMTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Banckok 10900,
Thailand _
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th
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~~. ADVANTAGE CENTER CO., LTD.
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59/494 M.6, Frakham Road, T.Kukhot. Lumlookkar, Pathumthani 12130 Thailand.

ANSI Nationa! Acereditation Board

CALIBRATION LABORATORY

Certificate No. RA-2403030-15
Job No. RA-2403030

Equipment Name : Sound Level Meter

Manufacturer : Bruel & Kjaer Calibration Procedure : CPE-04-01

Model : 2238 Received Date : Apr1,2024

Serial Number : 2524296 Calibration Date : Apr 1, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Ltd.

563/1 Thoet Thai Rd., Bangwa,Phasicharoen,Bangkok 10160

CONDITION AS RECEIVED : Normal

Environmental Conditions

Ambient Temperature 1 (25+2)°C Relative Humidity : (50 = 15) %RH
Result : No Adjustment (See data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

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

L2

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Lid.

Calibrated by : - Approved by :

(
Date of Issue : Apr2, 2024 Laboratory Management
Page 1 of 3
ations. Source Inspection [SO 9000 / 14000 Consultation, Statistical Quality Contral, Statistical Production Control,

vals

and Certifications.

ltations / Applications for world wide Appr
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ACCL
59/494 M.6, Frakham Road., T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
wrviAEh il i Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com

www.accl-cal.com pornsak2008@yahoo.co.th

www meufinurSaoda.com

:

Certificate No.: RA-2403030-15

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to

TISTR

Sound Calibrator 170603302 EEL.BP.108/1066 Oct 30, 2024

Traceability

This calibration is traceable to the International System of Unit via :

- TISTR : Thailand Institute of Scientific and Technological Research

Page 2 of 3

14000 Consultation. Statistical Quality Control, Statistical

Test Equipment Calibration, In-house Calibration Preparations, Source Inspection 130 5000
consultations / Applications for world wide Approvals and Certifications.
142/183
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ADVANTAGE CENTER CO., LTD.

59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info. accl2662@gmail.com
pornsak2008@yahoo.co.th

Certificate No. :

RA-2403030-15

Result of Calibration

Calibration Range : 94 dB, 114 dB Function : Mesurement @ 1 kHz
Select A
STD UUC Reading Error Uncertainty of
Setting Fast Slow Fast Slow Measurement ( + dB)
94 dB 94.1 94.1 0.1 0.1 0.88
114 dB 114.2 114.2 0.2 0.2 0.88
Select C
STD UUC Reading Error Uncertainty of
Setting Fast Slow Fast Slow Measurement ( + dB)
94 dB 94.1 94.1 0.1 0.1 0.88
114 dB 114.2 114.2 0.2 02 0.88
Select Z
STD UUC Reading Error Uncertainty of
Setting Fast Slow Fast Slow Measurement ( + dB)
94 dB 94.1 94.1 0.1 0.1 0.88
114 dB 1142 114.2 0.2 0.2 0.88

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -

=
7.
5
9
-

Page 3 of 3
Test Equipment Calibration, In-house Calibration Preparations, Source Inspection 1SO 8000 / 14000 Consultation, Statistical Quali ty Control, Statistical
Production Control, New Product Sourcing, Troubleshooting, Safety Engineering consyly 1;jmrn ! Applications for world wide Approvals and Certifications.
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CALIBRATION LABORATORY

Certificate No. RA-2403030-14

Job No. RA-2403030

& 4 [ by
! LD | ‘:1 ﬁ f2 B
| i s BB g8
S W &E O W WA

Equipment Name : Sound Level Meter

Manufacturer : Pulsar Instrument Calibration Procedure : CPE-04-01
Model : 44 Received Date : Feb 5, 2024
Serial Number : PN1912 Calibration Date : Feb 20, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Ltd.

563/1 Thoet Thai Rd., Bangwa,Phasicharoen,Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature : (25+2)°C Relative Humidity : (50 15) %RH
g Result : No Adjustment (See data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%.

(=]

. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to

SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

(9%

. The working standard is indicated in page 2 of this certificate.
4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Calibrated by : - Approved by :

(
Date of Issue : Mar 13, 2024 Laboratory Management
Page 1 of 3
Test Equipment Calibration, In-house C ations, Source Inspection 150 9000 / 14000 Consultation, Statstcal Quality Control, Statistical Production Control,
New Product Sou onsultations [ Applications for world wide Approvals and Cerntifi
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Certificate No.: RA-2403030-14

Reference Standards

Equipment Name Serial No, Certificate No. Due Date Traceability to
Sound Calibrator 170603302 EEL.BP.108/1066 Oct 30, 2024 TISTR
Traceability

This calibration is traceable to the International System of Unit via :

- TISTR : Thailand Institute of Scientific and Technological Rescarch

Page 20f 3

Test Equipment Calibration, In-house Calibration Preparations, Source Inspection 1SO 9000 / 14000 Consultation. Statistical Quality Control, Statistical
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ADVANTAGE CENTER CO., LTD.

59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
E-mail: info.accl2662@gmail.com

Tel. (66-2) 9873248-50

Fax: (66-2) 9873252

pornsak2008@yahoo.co.th

Certificate No. :

Calibration Range : 94 dB, 114 dB

RA-2403030-14

Result of Calibration

Function : Mesurement @ 1 kHz

Select A
STD UUC Reading Error Uncertainty of
Setting Fast Slow Fast Slow Measurement ( + dB)
94 dB 94.1 94.1 0.1 0.1 0.88
114 dB 114.1 114.1 0.1 0.1 0.88
Select C
STD UUC Reading Error Uncertainty of
Setting Fast Slow Fast Slow Measurement ( = dB)
94 dB 94.1 94.1 0.1 0.1 0.88
114 dB 114.1 114.1 0.1 0.1 0.88
Select Z
STD UUC Reading Error Uncertainty of
Setting Fast Slow Fast Slow Measurement ( = dB)
94 dB 94.1 94.1 0.1 0.1 0.88
114 dB 114.2 114.2 02 0.2 0.88

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -

Page 3 of 3
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CALIBRATION LABORATORY

Certificate No. RA-2401042-12

Job No. RA-2401042

FOR

Equipment Name : Sound Level Meter

Manufacturer : Pulsar Instrument Calibration Procedure : CPE-04-01
Model : 44 Received Date : Jan 22, 2024
Serial Number : PN2350 Calibration Date : Jan 24, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co., Ltd.

563/1 Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature : (25£2)°C Relative Humidity : (50 + 15) %RH
Result : No Adjustment (See data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%.

rJ

. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traccable to

SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
3. The working standard is indicated in page 2 of'this certificate.
4. This report applics to the item calibrated and shall not be reproduced except in [ull, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Calibrated by : Approved by :

Date of Issue : Jan 24, 2024 Laboratory Management

Page 1 of 3
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Certificate No.: RA-2401042-12

Reference Standards

Equipment Name

Serial No.

Certificate No.

Due Date

Traceability to

Sound Calibrator 170603302 EEL.BP.108/1066 Oct 30, 2024 TISTR
Traceability
This calibration is traceable to the International System of Unit via :
- TISTR : Thailand Institute of Scientific and Technological Research
-\\_//
Page 2 0f3
Fest Equipment Calibration, In-house Calibrution Preparations, Source Inspection ISO 9000 0 14000 Consultition, Statistical Quality Control, Statistical
Production Control, New Product Sourcing. Troubleshooting. Safety Engieering consultations - Applications for world wide Appr s and Cerhifications
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Certificate No.: RA-2401042-12

Result of Calibration

Calibration Range : 94 dB, 114 dB Function : Mesurement @ 1 kHz

Select A Fast response

STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( + dB)
94.56 dB 94.5 0.06 0.88
114.52 dB 114.6 -0.08 0.88

Select A Slow response

STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
94.56 dB 94.5 0.06 0.88
[14.52 dB 114.6 -0.08 0.88

Seleet  C  Fastresponse

STD UUC Reading Correction Uncertainty of
Setling (dB) (dB) Measurement ( £ dB)
94.56 dB 94.5 0.06 0.88
114.52 dB 114.6 -0.08 0.88

Select C Slow response

STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( + dB)
94.56 dB 94.5 0.06 0.88
11452 dB 114.6 -0.08 0.88

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -

Page 3 of 3
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CALIBRATION LABORATORY

Certificate No. RA-2401042-11

Job No. RA-2401042

Equipment Name : Sound Level Meter

Manufacturer : Pulsar Instrument Calibration Procedure : CPE-04-01
Model : 44 Received Date : Jan 22, 2024
Serial Number : PN2348 Calibration Date : Jan 24, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co., Lid.

363/1 Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature : (25+2)°C _ Relative Humidity : (50 = 15) %RH
Result : No Adjustment (Seec data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2,

providing a level of confidence of approximately 95%.

-

. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to

SI-Units. The calibration procedurc documented is intended to implement the requirements of 1SO/IEC 17025 : 2017
3. The working standard is indicated in page 2 of this certificale.
4. This report applies Lo the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Lid.

Calibrated by : - Approved by :

Date of Issue : Jan 24, 2024 Laboratory Management

Page | of' 3
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Certificate No.: RA-2401042-11

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator 170603302 EEL.BP.108/1066 Oct 30, 2024 TISTR
Traceability
This calibration is traceable o the International System of Unit via :
- TISTR : Thailand Institute of' Scientific and Technological Research
Page 2of3
Fest Lquipment Calibration, In-house Calibration Preparations, Source Inspection SO 9000 12000 Consubiation. Statistueal Quility Control, Statistical
Production Control. New Product Soureing. Troubleshooting. Safety Engineering consuliations - Applicauons for world wide Appravals and Centifications
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Certificate No.:  RA-2401042-11

Result of Calibration

Calibration Range : 94 dB, 114 dB Function : Mesurement (@ 1 kHz
Select A Fast response
STD UUC Reading Correction Uncertainty of
Setling (dB) (dB) Measurement ( = dB)
94.56 dB 94.5 0.06 0.88
114.52 dB 114.6 -0.08 0.88

Select A Slow response

STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
9456 dB 94.5 0.06 0.88
114.52 dB 114.6 -0.08 0.88

Select € Fast response

STD UUC Reading Correction Uncertainty of
Setling (dB) (dB) Measurcment ( = dB)
94.56 dB 94.5 0.06 0.88
11452 dB 114.5 0.02 0.88

Select C Slow response

STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
9456 dB 945 0.06 0.88
11452 dB 114.5 0.02 0.88

STD = Standard

UUC = Unit Under Calibration

- End of Certificale -

Page 3 of 3
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CALIBRATION LABORATORY

Certificate No. RA-2401042-13

Job No. RA-2401042

Equipment Name : Sound Level Meter

Manufacturer : Pulsar Instrument Calibration Procedure : CPE-04-01
Model : 44 Received Date : Jan 22,2024
Serial Number : PN1934 Calibration Date : Jan 24, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co., Lid.

563/1 Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature : @3£2)°C Relative Humidity : (50 + 15) %RH
Result : No Adjustment (See data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
3. The working standard is indicated in page 2 of this certificate.
4. This report applics to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Lid.

Calibrated by : Approved by :

Date of Issue : Jan 24, 2024 Laboratory Management

Page 1 of 3
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Certificate No.: RA-2401042-13

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator 170603302 EEL.BP.108/1066 Oct 30,2024 TISTR
Traceability

This calibration is traceable 10 the International System of Unit via :

- TISTR : Thailand Institute of Scientific and Technological Research

ations, Source Inspection [SO 9000 7 14000 Consuliation, Statistical Quality Control, Statistical
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Certificate No. :

RA-2401042-13

Result of Calibration

Calibration Range : 94 dB, 114 dB Function : Mesurement (@ 1 kHz
Select A Fast response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
94.56 dB 94.4 0.16 0.88
114,52 dB 114.5 0.02 0.88
Select A Slow response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
94.56 dB 94.5 0.06 0.88
114.52 dB 114.5 0.02 0.88
Select C Fast response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
94.56 dB 94.5 0.06 (.88
114.52 dB 114.5 (.02 0.88
Seleet € Slow response
STD UUC Reading Correction Uncertainty of
Setling (dB) (dB) Measurement ( = dB)
9456 dB 94.5 0.06 0.88
114.52 dB 114.5 0.02 0.88

STD = Standard

UUC = Unit Under Calibration

- End of Certificale -

Page 3 of 3
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Calibration Laboratory
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CERTIFICATE OF CALIBRATION

NO. 2024012010

Name of Product: Sound Level Meter
Model ST-21D
Serial Number: 820790
Specification: Class 2
Conclusion: Pass

Date of calibration: 2024-01-14
Due Date: 2025-01-13

Calibrated by:

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

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.

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

1. Preliminary inspection:  OK . .
4. Measuring up limit: 138 dBA

2.T ial No. of Microphone: AWA14421A- 29
ype & serial No. of Microphone 0003 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 ¢ ; frequency /Hz A ¢ ;
20 -50.3 -6.1 -0.3 1000 0.1 0.0 0.0
31.5 -39.5 -3.1 0.0 2000 13 -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 -11 -3.1 -01
250 -8.7 -0.1 0.0 12500 -11.0 -13.0 0.0
500 -3.2 0.0 0.0 / / / /
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6. Self-generated noise

Microphone replaced by electrical input signal device

25.0 dB(A)

26.2 dB(C)

33.3dB(2)

1. F&S Weighting

Rate of the F weighting decrease (dB/s)

35.1

Rate of the S weighting decrease (dB/s)

4.4

Deviation of F&S

-0.1

Reference sound level 90.0 dB

8. Level Linearity (A-weighting at frequency 1kHz)

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 0.1dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1dB

9. Tone burst response (A Weighting) :

Single Toneburst duration /ms

Toneburst response /dB

LAFmax-LA

LASmax-LA

LAE-LA

LAeqT-LA

500

0.0

-4.0

-2.9

-7.0

200

-1.0

-1.4

-6.9

-7.0

-18.2

-26.9

-26.9

-7.0

0.25

=271

-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

3.5

2.3

2.4

2.3

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.

AANUIN 9-2 UL 157/183




Items Measured value/dB Theoretical calculated Error/dB
value/dB

LAeq,T Nn3.3 N3.4 -0.1
L5 121.0 121.0 0.0
L10 19.0 119.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
L95 85.1 85.0 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions
. Air temperature: _ 20 °C
Relative humidity: 50 %

Staticpressure: ~_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 a tolerance 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:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Name of Product:
Model:

Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date:

&
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NOC. 20231009169

Sound Level Meter

ST-21D

821044

Class 2

Pass

2023-10-18

2024-10-17

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the intermal ISO9001 pracedures 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 eguipment & procedures which permit comprehensive quality assurance verification of all data supplied

herein.

L. This certificate of calibration shall not be reproduced exeept in full, without written parmission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: QK

4. Measuring up fimit: 138 dBA

2. Type & serial No. of Microphone: AWA14421A-000677

3. Adjustments to indicated sound levels:

Type of Callbrator_B&K 4231

Sound Pressure Level 84.0 dB

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

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

Nomina) Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ z frequency fHz A ¢ z
20 -50.4 8.2 0.3 1000 0.0 0.0 0.0
315 -394 -3.0 0.0 2000 1.3 -0.1 0.0
63 -26.2 0.8 0.0 1000 1.3 0.6 0.0
125 -16.2 0.2 0.0 8000 -1.2 3.2 0.0
250 -8.6 0.1 0.0 12500 -1 -13.1 0.0
500 -3.2 0.0 0.0 / ! ! !
6. Self-generated noise
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Microphone replaced by electrical input signal device

25.0 dB{A} 26.5 dB{(C) 35.1 dB(z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s} 35.0
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0
8. Level Linearity [A-weighting at frequency 1 kHz)
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
Moax 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 Welghting) :
Toneburst response fdB
Single Toneburst duration /ms
Larmar-1n Lasman-ba Lag-a Laear-La
500 00 4.0 29 7.0
200 -1.0 -16.9 £.9 -7.0
2 -18.2 =269 -26.9 -7.0
0.25 271 f -36.0 -7.0
10. Peak C sound level (S00Hz)
Cycle One cycle | nominal value Positive half | nominalvalue | Negative half | nominal value
LCpeak-LC{dB) 35 35 23 24 2.3 24
11. Overtoad indication: Pass
12, Statistical analysis function
Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB
Scan cycle time: 60 S: Measurement period: 180 S.
Items Measured value/dB retical caleulated Error/dB
value/dB
LAeq,T 1133 113.4 01
5 121.0 1210 0.0
1o 119.0 119.0 0.0
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150 1030 103.0

0.0
L90 §7.1 87.0 0.1
L95 8.1 85.0 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Airtemperature: _25 °C
Relative humidity: _ 60 %
Static pressure:  _101.8 kPa
References:

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

NOC. 20231009168

Name of Product: Sound Level Meter
Modei: ST-21D
Serial Number: 821043
Specification: Class 2
Conclusion: Pass

Date of calibration: 2023-10-18
Due Date: 2024-10-17

Calibrated b

. This report certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets all specification given

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

herein.
iR This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwar.

1, Preliminary inspection:  OK
4. Measuring up limit: _138 dBA

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

2. Type & serial No. of Microphone: AWA14421A-000644

Sound Pressure Level 94.0 dB

Equivaient Free-field Sound Level {reference environment conditions) 93.8 dB

Nominal Freguency welghting f dB Nominal Frequency weighting / dB

frequency fHz A ¢ z frequency fHz A ¢ z

20 -50.3 6.2 0.1 1000 o 0.0 0.0

31.5 -39.5 -3.1 0.2 2000 1.3 0.1 0.0

63 -26.2 0.9 0.0 4000 13 -0.6 0.0

125 -18.2 0.2 0.0 8000 -1.2 3.2 0.0

250 8.6 0.0 0.0 12500 -11.0 -13.0 0.0

500 -3.2 0.0 0.0 / ! ! !

6. Seif-generated noise
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Microphone replaced by electrical input signat device

25.2 dB{A) 271 dB{C) 37.5 dB{2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 350
Rate of the S weighting decrease {(dB/s) 4.4
Deviation of F&S 0.1

8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 50.0 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 errer at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB
9. Tone burst response (A Weighting) ¢

Toneburst response fdB
Single Toneburst duration /ms
Lasman-La Lasmacda Lap-La Laeqrla
500 0.0 4.0 29 -7.0
200 -1.0 -16.9 6.9 -7.0
2 -18.2 -26.9 -26.9 =70
0.25 -27.2 ! -36.0 7.0
10. Peak C sound level (500Hz) :
Cyde Onecycle | nominal value Positive haf | nominal value | Negative half | nominal value
LCpeak-LC{dB) 35 3.5 24 24 2.3 24
11. Overload indication: Pa
12. Statistical analysis function
Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB
Scan cycle time: 60 S: Measurement period: 180 S.
Items Measured value/dB Theoraticai calc Error/dB
value/dB
LAeq,T 113.3 113.4 0.1
(L3 121.0 121.0 0.0
ue 119.0 119.0 0.0
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0.0
90 87.1 870 01
195 85.1 85.0 01

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Alrtemperature: _25 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Name of Product:
Model:

Serial Number:
Specification:
Conclusion:

Date of calibration:

Due Date:
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CERTIFICATE OF CALIBRATION

NOC. 20231009167

Sound Level Meter

ST-21D

821042

Class 2

Pass

2023-10-18

2024-10-17

Calibrated by:

I This report certifies that all callbration equipment used in the test is traceable with the internal ISO%001 procedures and meets all specification given
in the Manual(s) or respectively surpass then, and applies only to the unit identifled above.
I This certificate Is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied

herein.

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

1. Preliminary inspection:

OK

4, Measuring up limit: 138 dBA

2. Type & serial No. of Microphone: AWA14421A-000606

3. Adjustments to indicated sound levels:

Type of Calibrator_B&K 4231

Sound Pressure Level 94.0 dB

5. Frequency weightings (Acoustic signal tests for Z weighting, other
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 ¢ 2 frequency fHz A c 7
20 503 6.3 -0.1 1000 0.1 0.0 0.0
31.5 -39.4 2.9 -0.1 2000 1.4 0.1 0.1
63 -26.1 0.8 0.0 4000 1.3 -0.6 0.1
125 -16.1 0.2 0.0 8000 -1.2 -3.1 a1
250 -8.6 0.0 0.0 12500 -11.0 -13.0 0.0
500 -3.2 00 0.0 / / ! !

6. Self-generated noise
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Microphone replaced by electrical input signal device

25.1 dB{a)} 26.5 dB{C) 34.6 dB{(Z)
7. F&S Weighting
Rate of the F weighting decrease {dB/s) 35.0
Rate of the $ weighting decrease (dB/s) 4.3
Devlation of F&S 01
8. Level Linearity {A-weighting at frequency 1 kHz)
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 fdB
Single Toneburst duration fms
LasmaeLa Lasmac-la Las-La LasirLa
500 0.0 4.0 2.9 -7.0
200 -10 -16.9 %9 -7.0
2 -18.2 -26.9 -26.9 -7.0
0.25 271 ! -36.0 7.0

10. Peak C sound level (500Hz)

Cycle One cycle nominal value Positive half nominal value Negative hatf | nominal value
LCpeak-LC({dB}) 35 35 2.3 24 23 2.4
11. Overload indication:
12. Statistical analysis function
Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB
Scan cycle time: §0 S; Measurement period: 180 S.
Theoretl
ftems Measured value/dB eoratical calculated Error/dB
value/dB
LAeq,T 113.3 113.4 0.1
15 121.0 121.0 0.0
L10 119.0 119.0 0.0
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t50 103.0 103.0 0.0
90 g7.1 87.0 0.1
L95 851 85.0 01

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:

References:

Air temperature:
Relative humidity: _ 60 %

Static pressure: 1018 kPa

25 °C

IEC 61672-3 Sound Level Meters Part 3; Periodic tests
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ACCL S ANAB
el 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand. m )
W X ANSI National Accreditatian Board

el ealbration com Tel: (66-2) 9873248-50  Fax: (66-2) 9873252 E-mail: info.accl2662@gmailcom % 54//";\\\‘5 T T
www.accl-cal com K2008@vah th % . w
woww.neuitoumdsosacom  POMSa L Lt Loty CALIBRATION LABORATORY

CALIBRATION LABORATORY

Certificate No. RA-2401042-7
Job No. RA-2401042

Equipment Name : Sound Level Meter

Manufacturer : RION Calibration Procedure : CPE-(4-01
Model : NL-21 Received Date : Jan 22, 2024
Serial Number : 00265092 Calibration Date : Jan 24, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.. Lid.

563/1 Thoet Thai Rd., Bangwa, Phasicharoen. Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature : (2521 Relative Humidity : (50 + |5) %RH
Result : No Adjustment (Sce data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
3. The working standard is indicated in page 2 of this certificate.
4. This report applies to the item calibrated and shall not be reproduced except in full, without writlen approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Calibrated by : - Approved by :

Date of Issue : Jan 24, 2024 Laboratory Management

Page 1 of 3
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~— ADVANTAGE CENTER CO., LTD.

ACCL

v 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

winwaccl-calibration.com

Tel. (66-2) 9873248-50 Fax: (66-2) 9873252

sl cal e pornsak2008@yahoo.co.th

W BRI IS B Se.com

E-mail: info.accl2662@gmail.com

Certificate No.: RA-2401042-7

Reference Standards

Equipment Name

Serial No.

Certificate No.

Due Date

Traceability to

Sound Calibrator

170603302

EEL.BP.108/1066

Oct 30, 2024

TISTR

Traceability

This calibration is traceable to the International System of Unit via :

- TISTR : Thailand Institute of Scientific and Technological Research

Page 203

Fest Bquipment Calibration, In-house Calibration Preparations, Source Inspection 150 9000

Production Control, New Product Sourcing. Trouhleshooting. Safety

cngineering consultubions

AAKWIN 9-2 NN 169/183

14000 Consultation, Statistieal Quality Contral, Statisueal

Applications for world wide Approvals and Centifications.
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ADVANTAGE CENTER CO., LTD.

59/494 M.6, Frakham Road, T.Kukhet, Lumlookkar, Pathumthani 12130 Thailand.

Tel. (66-2) 9873248-50

pornsak2008@yahoo.co.th

Fax: (66-2) 9873252

E-mail: info.accl2662@gmail.com

Certificate No. :

RA-2401042-7

Result of Calibration

Calibration Range : 94 dB, 114 dB

Function : Mesurement @ | kHz

Select A Fast response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( £ dB)
94.56 dB 94.5 (.06 0.88
114,52 dB 114.5 0.02 0.88
Select A Slow response
STD UUC Reading Correction Uncertainty of
Seiting (dB) (dB) Measurement ( £ dB)
94.56 dB 94.5 0.06 0.88
114.52 dB 114.6 -0.08 0.88
Select  C  Fast response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement { = dB)
94.56 dB 94.5 0.06 0.88
114,52 dB 1145 0.02 0.8%8
Select C Slow response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( +dB)
94.56 dB 94.5 0.06 0.88
114.52 dB 114.6 -0.08 0.88
STD = Standard
UUC = Unit Under Calibration
- End of Certificate -
Fest Equipment Calibration, In-hause Calibration Preparations, Source Inspection SO 9000 ¢ 14000 Consultation. Statistical Quality Control,
Production Control. New Product Sourcing. Troubleshooting, Safety Engineering cansultations - Applications for world wide Approvals and Certifications
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TECINQLOGY PROMOTION ASSOCIATION (THAILAND-JAPAXN) R

CORPORATE SERVICES 3 RQUIPMENT CALIPRATION AND THSTING SERVICES o ooy

CertNo.:  210H1353

%
s3401 PATTANAKARN ROATY SOT 13, SUANLUANG. SUANLUANG BANGROK L4250 ottt “wﬂm‘m Fage.: 20f3
TRLAITITIONDT  FAN. 0-0TI0GER CALIRRATIEN a7ca Gondition of this calibration resuit
1. Refgrence Standerd instrument -
CertNo.: 21CHI55E Instrument Serial Mo, 1D Nao. Cert. No, Due Date
Page:  1of3 1) Document Process Calibrator 54030040 130RC 116 21E3882 25 Aug 2022
3 L4 - 21 Ref. Stardard Therrnometer 3240076 GORCA3Z Z21H93 14 Feb 2022
e ; 2 .
i rtiﬁcatc Gf Cahbf EEOH This certification is traceable to the international Systam of Unit mairfained al-
Rquipment : pH Weter . Traceable 1 Nallong! Institute of Metrpiogy (Thaiiand), NIMT
Manufacturer : Mettler Toledo
Madel © Five Sasy 2. Certified Heference Malerials : The megasurerent esults are traceable to S through CP# chern Lid.,
. ANSI-ASQ Natipnal Accrediation Board, Accradited Mo, AR-1835
Serial No. 2 BE173E3478
B Ko, FPHOZ Bufter Solution Manufacturer Lot No, Exp. date
Condition As-Received: tised lem pH 4.008 CPA chem TEIHIG 02 Aug 2023
. pH B.BEZ CPA chem TRITF {2 Aug 2022
feeeivad Date ; MHowve 2021
e e 03 Novemper pH 10.015 CPA chem 761015 62 Aug 2023
Calibration Date © 48 Mevember 2027 . . ) 5 .
3. This cerlificate is valid only to the item cafibrated on date and place of calibraton.
Reference : 211 1-0238WN-1
Calibration Results
Submitted by : Eco Carsultant Co.LEY. : Function ' mV Measuremsnt
22/3-4 Moo 4. Tamban Talkoa, Parforming standard curve by Fluke af pH (4,7,10)
Amphur Samikhok, Phatum Thanee 12180 -
Namunal Standard Uncertainty of Coverage |
Ambient Temperature © (28 = 34) C Unit Under Value Vottage Actual Reading Measurement factor |
Relative Humidity : {50 £ 15} % Cafibration It
Calibration Procedure : In - house method oH p=y; e oH {2V} k
- CP-CHS by direst mealsuremenz with stam:i?rd oht Meter 2.00 177.48 pr= 401 0EE 2400
voltage calibeatar and direct measurement with SN+ BE 17289478 7.00 8.00 2 701 0.58 200
certified reference materizl (GRM) 1[; a0 773 7T 10.01 0.58 200

. CP.CHE by companison with standard thermometer

Cxzlibrated by ;

Approved by

Approvesd Signatory

Issue Date ; 16 November 2021

The Uncertuinties are for 2 confidence probrbility of approximately $5%

Thes coimlicale may se b rentadaced ather than o Tuld, cxerpt with the prse wriiten

A 1 of the fusd of Carpontie Services 3 : Bquipmen Cafilwasion and Testing Serviven

A Q03278
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Cart.No.: 21CH1338B
Page.: 3af3
Calibration Resulls
Fungtion : pH Measurement
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-

a 1081115

i
L
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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.
]
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Procedure Checklist
Use {X } to check off those steps in the checkllst that have besn completed,
General:

Asgk customer about unit’s performance since last visit.
Check incomirg AC ine Voltage for praper levels and grounding.

Mechanical:

Check 3l mechanical adjustments. 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.

Inspecl Analytical trap,

Chack and replace pendl fifler {if necessary}.

Perdamn & complete system leak test & replace any defective seals or fillings with
cusiomer supplied spares.

Check ihat all carrier gas controis & solenoids are funclioning cerrectly

Check and clean the vial [ifl assembly

Chezk and clean the rebot amm assembly.

Check and clean the sparger gl {Change ¥ Y

Check and clean the Cooling part,

Clean exierior of instrurment.

Electrical:

inspect and ¢lgan PC boards,

Chack for any looge cables & connedtors,

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,

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.

Update Logbook

§>

PerkinElmer’

Additional Comments

Additional Comments Regarding the Pt

Review

The graventive maiph hecks and if applicable perf tests for
Purge and Trap sampler have been completed.

This Furge and Trap HPasses 0 Fails  the preventive maintenance.

Review of Praventive Maintenante:

Authorzed PerkinElmer Reprasentativa: Date: .
Prasnote Chaisomn ﬂ"ﬂwla Al -blay-222
{DIDTEMEL YY)
sudhorized Customer Represeniative: Date:
elay 2002
B
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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’ PerkinEimer’
& Check Flows, including split flows if applicable. Cafibrate ¥ necessary.
Procedure Checklist Carrier flow  pass
Sp]Fl flow Pass
Use (Qf Yyto chack aff those stens in the checklist that have been completed, A Check detector gas flows and adjust if necessary.
Detectar flow  Pass
1. General:
1 Autosampier instatied [ ves [1 No
1 Review the instrument parfarmance with the customer ang document any Check awtosampler sensor for wear and replace if necessary.
recent problems, Vial sensor Pasc
Cioor sensor Fags
[ Check incoming AG line voltage for proper levels and grounding. Tower sensor Pass
L-N__ 230 Vot Plunger sensot Pass
-G g0 . Vol Hlavatar sensor Pags
N-G____D4g  Volt
¥ Remove syringe, manually flush. Replace with customer supplied spare if
*Neutral lo grownd rat mare than 4.5 volis peak (o pgak Necessany.
B Inspect all gas jine fillers and traps; Replace i necessary with customer B Chack firmrvare version, Upgrade to current levels if necessary.
suppiied spares, Firmware version F.01
Carrier gas [ Helium [J Nitrogen [Hydrogen
Maisiure level [Good [JNeed 1o replace [ Olher [ Measure all acoessible power supply voltages.
5 Voit Pass
Detector gas I Air Zero HlHydrogen [Nitragen{Hsiium +15 Vet Pass
Moisture level i) Good [ Need to replace T her -18 Volt Pass

24 Volt Pass
@ Inspect the customer log book and make any appropriate PM enries.
¥l Record 2l detector voltage signal.
M Leak check all fittings from the gas source to instrument. Detector Channe! A oes my.
Gas leakage [Pass [JFail Comment Detectar Channei B MR my.

¥l Perform general inspection of system for cleanfinass. 3. Diagnostics Tests:

i Inspect for funcliona) and clean electronic cacling and oven vent fans M Run instrument diagnostics.

Electronic cosling fan Flves Oo & eRAM Pass
Ovencoolingfan  {AYes [1No ¥ epromt  Pass

2, Electrohic : A Run Autosampler dlagnostics.
il eram Pass
A Check oven temperature. Callorate if necessary, Bl eprOM  Pase

Oven temperature sef point 150 °C |4 Pass E] Fail
4. Review:
1 Cheek sub-amblent option. {If instefiad).
Oven temperaure sl poind 5 °C  [1Pass [Fail

| Review with the customer PM work performex,
] Review wilh the customer routine maintenance procedures.
B Perfom routine maintenance on detectarinjecior. Replace parts as necessary 1 Discuss recommended customersupplied materials 1o have on hand
[l Atach PM sticker.
P Update Logbook.

with customer supplied spares.

MU A SR A G G S NS S WUNUU SO SRS S SO AV S ;o ER ) i ; i
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PaerkinTimar

Additional Comments

Additional Comments Regarding the PM

Review
The preventive maintenance checks and If applicable perfor tests for
ClarusE00/680 GG have been compieted,
This Claruscoesa GC Pass the pr tiv it

Review of Preventive Maint

Authovized PerkinElmer Repragsentative: Dater
{CT-VHA-YYY)

Authorized Customer Representafive; Date:
30-May-2022
(DD-MMM-YYVY
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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 30-May-2022
test). (OI-MMBEYYYY)
Authorized Customer Representative: Cate:
30-May-2022
{DD-MMBYE YY)

-
—
E
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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

Bangkolk 10310
Perkin - . Thalkand
Tek 55 2719 6420 : Fax: +66:2 118 7900
For the Better hitpfw parkingimer,com

Service Report

PerkinBler Ltd, 290 Sof 17, Rama 3 Foad, Khwang Bangkapi, Khet Huay Kwang, RBangkak 10310, Thailand

Wik, Drder Number X mhwy't'.ndu Biflng Type Requeated Sier Dakt Modal Zerbal Mumbar
o m e e . e e U — e e
i WbgiesE3 Fiaaned Conivact Tr L e T iEPuiTalsT Y TES 14680410
T . Moitgnence . 1 = - -
Servke Hep_ruwnialiw Maret Coniract Mumier Expiey Chate Equsmant 10 System (D
¥ Khwanchoi 8o TSR0 M LT
LR Pumber
Equoment Lecaxdon Bl T Narne
i Ui AT8 maudawnun $1n P 1 BTR nowllmend Siie |
gungariulan drangmilnn
[ Sewambgriond, 37 12150 TH SawFeubpuetl 37 12180 TH |
Phome Numbar Fme Humbior . Etwril Purghare Dider
. fas-asBo5Ee NI i3 forezai-comp.com ECO [20E3
i i
- Chan sample lan, mivers, tams. exinrof .
+ Partorm WG al and InsLrmers Lest .
StOate | EndDae ’ Work Dascriplion
P 212022  pmwez § . e — -
YT T -
. .. Yok Used -
By ribedicn -
ity - GaWtaled Tool Descrioton Sertal Numiber et e o
L LR To ™ L .
) | Mool Used
N LOVEannT
Part hurrber Par Daxcriphfon Mare Nutnber Sty
! " Mo Parts Used '
o S Lotour Detaa
Pan fhamber Part Dazerighion Stan Hle Quarmy
i Evoo091a Pigesitalne malksnanoo 24033022 § !
. . Sveomo2 . . St Fravml el o ¥ !
, Work Compiaia Cssharmes Slgroluns Tecknioian Sigianre
| ¥ w0 :
i
. PRUCCENFY Left wilh Cuslomor |
| :
- - O] |
| : o K !
! Pioase Bots and Sgn : 27265 SRS, nth :
Termz & Condilions
1
t .
Page I af 2
! ) . - , P . . - ! p . i
| 1 L 3 - K] . ! E a4
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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

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

o Coriving Offer _—w

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.‘

»
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