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1 Aldicarb High-Performance Liquid Chromatographic Method'
2 Aldicarb Sulfone High-Performance Liquid Chromatographic Method™
3 Aldicarb Sulfoxde High-Performance Liquid Chromatographic Method™
4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”
5 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
6 Barium Digestion, Inductively Coupled Plasma Method™
7 o-BHC Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
8 B-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
9 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
10 | 3-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™!
11 Biochemical Oxygen Dermand | 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 Methad™
3) Digestion, Inductively Coupled Plasma Method™
13 | Carbaryl High-Performance Liquid Chromatographic Method™
14 | Carbofuran High-Performance Liquid Chromatographic Method™
15 Chemical Oxyeen Demand 1) Open Reflux, Titdmetric method™
2) Closed Reflux, Colorimetric method!™
3) Closed Reflux, Titrimetric Method™”
16 Chlordane Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

18 Color ADMI Weighted-Ordinate Spectrophotometric
Method™

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

20 Cyanide Distillation, Colorimetric method™

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

22 4.4-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

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

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

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

26 Endosulfan I Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

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

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

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

30 | Formaldehyde Distillation, Colorimetric Method™

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

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

33 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method'”

34 | Hexavalent Chromium Colorimetric Method™

S
gduit AINEAY B nATied
35 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method!
36 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
37 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™
40 | Methiocarb High-Performance Liquid Chromatographic Method™
41 | Methomyl High-Performance Liquid Chromatographic Method™
4z Methoxychtor Ligquid-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™
45 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Inductively Coupled Plasma Method'™
46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
a7 Oxamyl High-Performance Liquid Chromatographic Method™
48 | pH Electrometric Method™
49 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
50 | Propoxur High-Performance Liquid Chromatographic Methiod™
51 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!®
2) Digestion, Inductively Coupled Plasma Method™
52 | sulfide 1) lodometric method™
2) Methylene blue method™
53 Temperature Laboratory and Field Methods™
54 | Total Dissolved Solids Dried at 180 °C**
55 | Total Kjeldahl Nitrogen Macro Kieldahl Method™

w 35 3-Hydroxy...
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56 | Total Suspended Solids Dried at 103-105 2C
57 Toxaphene Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method®
58 Trivatent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation'™
59 Zinc 1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Inductively Coupled Plasma Method™
Y oun o
duit GREHLITY FEaased
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'!
4 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™
T Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
8 Barium Digestion, Inductively Coupled Plasma Spectrometric
Method™
9 Benz{alanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
10 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
11 Benzolb)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1z Benzolk)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™!

w 13 Benzoic acid...
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13 Benizoic acid Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

14 Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

15 Benzo(g,h,i)perylene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

16 Beryllium Digestion, Inductively Coupled Plasma Spectrometric
Method™

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

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

19 Bromodichloromethane Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method'®!

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

21 Butanol Puree 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 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-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

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

30 Chlorodibromomethane Purge and Trap Gas Chromatoeraphic/

Mass Spectrometric Method'™

Q
\ 31 Chloroform...
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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 Chrornium (iIf) Digestion, Inductively Coupled Plasma Spectrometric
Method; Colerimetric Methad; Calculation™

35 | Chromium (V1) Colorimetric Method™

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

37 | Cyanide Distillation, Colorimetric Method™

38 24D Liguid-Liquid Extraction, Gas Chromatographic
Method™ -

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

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

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

42 Dibeniz(a,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

47 3,3'-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method™

w 48 1,1-Dichloro...
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a8 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™

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

50 1,1-Dichlorcethylene 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-Dichlorophenal Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

54 1,2-Dichloropropane Puree 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 Chromatoeraphic/
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-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!™!

_—
v 66 Ethylbenzene...
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66 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®

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

68 Flucrene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrametric Mathod™

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

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

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

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

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

74 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 Hexachlorecyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

78 Hexachlorgethane Ligquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

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

80 Isophorene 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™

Sl
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2) Digestion, Inductively Coupled Plasma
Spectrometric Method ¥

83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrornetric 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!™

8% 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™

a5 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
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260

Mass Spectrometric Method™®

2) Digestion...

3 / 97 Penta...
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97 Pentachlorophenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

98 |pH Electrometric method'™!

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

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

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

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

103 | Silver Digestion, Inductively Coupled Plasma Method'

104 | Styrene Puree and Trap Gas Chromatographic/
Mass spectrometric Method™

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

106 | Tetrachloroethylene Puree and Trap Gas Chromatographic/
Mass Spectrometric Methad™!

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

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

109 | TPH (C5-Ca) Purge and Trap, Gas Chromatographic Method!22!!

110 TPH (C.-Cia) Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic Method™#!

111 | TPH (Ca16-Cas) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method 2"

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

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

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

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

116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method'¥!

il drsuaiy B AT
117 2,4,6-Trichlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
118 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/

119

120

121

122

123

124

125

126

Vanadium

Vinyl acetate

Vinyl chloride

m-Xylene

o-Kylene

p-Xylene

Xylene (Total)

Zinc

Mass Spectrometric Method'®

Digestion, Inductively Coupled Plasma Spectrometric
Method!

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!!

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™®

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

Arsenic

Beryllium

1) Isokinetic Sampling, Digestion, Direct

Air-Acetylene Flame Method™

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

1) Isckinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™

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

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
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10
11

12

13

14
15

Cadmium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol
Diexins/Furans

Hydrogen Chloride

Hydrogen Flucride

Hydrogen Sulfide
Lead

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

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

Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographic
Method!

2) Isokinetic Sampling, lon Chromatographic
Method™

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

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

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

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

1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flarme Method™

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

Adsorption Sampling, Gas Chromatographic Method™
Isckinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Departrnent

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

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™

fnsuany
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17

18

19
20

21

22

23

24

25

26
27

28

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric acid

Tellurium

Tin

Total Suspended Particulate

Vanadium

Xylene

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

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

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

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

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

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

Ringelmann’s Method™

1) Absorption Sampling, Phenoldisulfonic acid
Method®

2) Instrumental Analyzer Method™
{sokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method™

2} Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

3) Instrurnental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method"!

Isokinetic Sampling, Digestion, inductively Coupled
Plasma Methad™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Gravimetric Method™
lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Adsorption Sampling, Gas Chromatographic
Method™

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

Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Methad!'+%%4
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'3%!

1) Waste Extraction, Separatory Funnel

Liguid-Liquid Extraction, Gas Chromatographic
Method 924

2) Soxhlet Extraction, Gas Chromatographic
Method!022

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 141

3) Digestion, Flame Atomic Absorption Spectremetric
Method%!

4) Digestion, Inductively Coupled Plasma Method!™*
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!!446!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1444

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™'9

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

2) Digestion, Inductively Coupled Plasma Method 1!
1) Waste Extraction, Digestion, inductively Coupled
Plasma Method "4

2) Digestion, Inductively Coupled Plasma Method 79
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ '3

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

%‘ 3) Digestion..,

‘
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10

11

12

13

Chlordane

Chromium

Chromium (V1)

Cobalt

Copper

240

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

4) Digestion, Inductively Coupled Plasma Method 74!
1) Waste Extraction, Separatory Funnel

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method 1947)

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %47

1) Waste Extraction, Digestion, Flame Atornic
Absorption Spectrometric Methad!"#4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™5

3) Digestion, Flame Atamic Absorption Spectrometric
Method!™

4) Digestion, Inductively Coupled Plasra Method 71
1) Waste Extraction, Colorimetric Method ™"

2) Alkaline Digestion, Colorimetric Method ®'™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 417!

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

3} Digestion, Flame Atomic Absorption Spectrometric
Method!™%)

4) Digestion, Inductively Coupled Plasma Method 749
1) Waste Extraction, Digestion, Flame Atomic
Absarption Spectrometric Method!"®'*!

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

3) Digestion, Flame Atomic Absorption Spectrometric
Method'"**!

4) Digestion, Inductively Coupled Plasma Method 719
1) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method 114

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method #*

w 14 DDD...
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14

15

16

17

18

19

20

21

0ODD

DDE

ooT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method 424

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methad!#%2

2) Soxhlet Extraction, Gas Chromatographic
Memod[mﬂ]

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

2) Soxhlet Extraction, Gas Chromatoeraphic
Method'*#

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!t#22

2) Soxhlet Extraction, Gas Chromatographic
Method[m.zz]

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

2) Soxhlet Extraction, Gas Chromatographic
Methodllﬂ.??,"

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method"#2%

2) Soxhlet Extraction, Gas Chromatographic

Method! 1922

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

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

3) Digestion, Flame Atomic Absorption Spectrometric
Method”*

4) Digestion, Inductively Coupled Plasma Method "%
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic/Mass Spectrometric
Method 9271

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %27
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23

24

25

26

27

28

Mercury

Methoxychlor

Molybdenum

Nickel

Pelychlorinated Biphenyls
- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Pentachlorophenol

pH

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

2) Digestion, Cold-Vapor Atamic Absorptian
Spectrometric Method!”

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

2) Soxhlet Extraction, Gas Chromatographic
Method[lﬂjé]

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 644

3) Digestion, Flame Atoric Absorption Spectrometric
Method ™!

4) Digestion, Inductively Coupled Plasma Methad [
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!"#'%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1414

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!!##7!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%2"

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

2) Soxhlet Extration, Gas Chromatoeraphic

Method! %7

Electrometric Method™*'*?

ﬁw\p } 22 Mercury...
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29

30

31

32

33

34

35

Selenium

Silver

Silvex

Thallium

Toxaphene

Trichloroethylene

Vanadium

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!420

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 114

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

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

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

3) Digestion, Flame Atomic Absorption Spectrometric
Method"!

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method™#!

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

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad 16

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

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method! 47

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%*"

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

2) Purge and Trap, Gas Chromatagraphic/
dll:,zﬁ]

d [7.14]

Mass Spectrometric Metho
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 444

2) Digestion, Inductively Coupled Plasma Method tr14)
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36 Zinc 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 543
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "'
3) Digestion, Flame Atornic Absorption Spectrometric
Method!™%!
4) Digestion, Inductively Coupled Plasma Method ¢!
Ay 99u9u 125 §18073
e nsuaiy F5as1si
1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 947!
pd Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 324!
3 Aldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!##7!
a Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#"!
5 Antirnony 1) Digestion, Flame Atomic Absorption Spectrometric
Methog!™ 15!
2) Digestion, Inductively Coupled Plasma Method ™™
6 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"?!
2) Digestion, Inductively Coupled Plasma Method™'"
T Atrazine Soxhlet Extraction, Gas Chromatoeraphic
Method 1%
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)luoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%?"]
12 Benzo{k)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®#7!

% ‘ 13 Benzoic...
'
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13 Benzoic acid Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%?"
14 Benzolalpyrens Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!'%#"!
15 Benzo(g,h,l)perylene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!??"!
16 | Beryllium Digestion, Inductively Coupled Plasma Methad™*?
17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#"!
18 | Bis(2-ethylhexyliphthalate Soxhlet Extraction, Gas Chromatographic Method!!%#
19 Bromodichloromethane Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*?%
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*%%
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*24
22 | Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic Method!??”
23 Cadrnium 1) Digestion, Flame Atoric Absorption Spectrometric
Method™%!
2) Digestion, Inductively Coupled Plasma Method"*"
Z24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%?
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*?6
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*%4!
21 Chlordane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %47
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#™
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'>?%
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'>*
31 Chloroform Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'>#!

-logi-
aeui MIuafiY A
32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%%71
33 Chrornium 1) Digestion, Flame Atomic Absorption Spectrometric
Method™*
2) Digestion, Inductively Coupled Plasma
Method!"501%
34 Chromium (lll) Digestion, Inductively Coupled Plasma Method,;
Alkaline Digestion Colorimetric Method; Calculation
MethodT #1417
35 | Chromium (V1) Alkaline Digestion, Colorimetric Method®!
36 Chrysene Soxhlet Extraction; Gas Chromatographic/
Mass Spectrometric Method! %!
37 | Cyanide Extraction, Distillation, Colorimetric Methag?®#*%
38 2,4-D Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Mathod?!
39 DDD Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methiod!%”
40 DDE Soxhlet Extraction, Gas Chrormatographic/
Mass Spectrometric Method!%?
41 DoT Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!' %"
42 Dibenz{a,hlanthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %"
43 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectromietric Method*%2"
a4 1,2-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%"!
45 1,3-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™**"
46 1,4-Dichlorobenzene Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!!*#"!
47 3,3'-Dichlorobenzidine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#7!
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methad!**?
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49 1,2-Dichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!3%¢!

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-Dichlorcethylens Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!3%¢

53 2,4-Dichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method' %47

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

55 1,3-Dichloropropane Puree and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method!3%!

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

57 Dieldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2"

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

59 2 4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 4"

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

61 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!™%#7

62 2.6-Dinitrotoluene Soxhltet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%#"!

63 | Di-n-Octyl phthalate Saxhlet Extraction, Gas Chromatographic Method!!%#

64 Endosulfan Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%?"

65 Endrin Soxhlet Extraction, Gas Chrormategraphic/
Mass Spectrometric Method! 2"

66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method%¢

67 Fluoranthene Soxhlet Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method"%%"

fiuil Ay AT
68 Fluorene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 22"
69 Heptachlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#"!
70 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1027!
71 Hexachlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!™*"!
72 Hexachloro-1,3-butadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'?]
73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2!
74 OL-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!??"
75 B-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#"
76 Y-HCH Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method %"
77 Hexachlorocyclopentadiene | Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %]
78 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*2"
79 Indeno{1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrametric Method!1%?"!
BO Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"*?"
81 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method %!
2) Digestion, Inductively Coupled Plasma Method!*%
82 Manganese 1) Digestion, Flame Atornic Absorption Spectrometric
Methog!"¥!
2) Digestian, Inductively Coupled Plasma Method!™¥
83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!'”!
84 Methanol Equilibrium Headspace, Gas chromatographic

Methog "2

D 68 Fluorene...
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85 | Methoxychlor Soxhlet Extraction, Gas Chromatographic 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 Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!""!
89 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method''*#"!
20 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! ™2
91 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! ™%
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 Chromatosraphic/
Mass Spectrometric Method!**?"!
95 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %4
96 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1016 Mass Spectrometric Method! %"}
- Aroclor 1221
- Araclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
a7 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %"
98 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %"
99 Phenol Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %2

Sl
srduii arsuaiiy 38As1ei
100 | Pyrene Soxhlet Extraction, Gas Chrornatographic/
Mass Spectrometric Method! 7
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!'*?4!
105 Tetrachloroethylene Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method!™*#!
106 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!>26!
107 | Toxaphene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrametric Method!'%47
108 | TPH (Cs-Cq) Purge and Trap, Gas Chromatographic Method! 3!
109 | TPH (C.a-Cip) Soxhlet Extraction, Gas Chromatographic Method™%2!
110 | TPH (Co16-Css) Soxhlet Extraction, Gas Chromatographic Method!%?!
111 1,24-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?¢!
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 34!
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%
114 Trichloroethylene Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method! !
115 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1027
116 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %2
117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 326!
118 | Vanadium Digestion, Inductively Coupled Plasma Method™
119 | Vinyl acetate Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'3%¢

=
v 100 Pyrene...
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120 Vinyl chloride Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method! 344!

121 m-Xylene Purge and Trap, Gas Chramatographic/
Mass Spectrometric Method! >

122 o-Xylene Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method!™24!

123 p-Xylene Purge and Trap, Gas Chromatographic/

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

Mass Spectrometric Method!2%!

125 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!!

2) Digestion, Inductively Coupled Plasma Method! ¥
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Method 3510C, 1996.

10, United States Environmental Protection Agency. Test Methods for Evaluation Solid
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5030C, 2003.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002,

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Spectrometry. SW-846 Method 6010D, 2018

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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SW-846 Method 7000B, 2007.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Method 7061A, 1992,
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Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method 7196A, 1992,

18. 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

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

20. United States Environrnental Protection Agency. Test Methods for Evaluation Solid
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SW-846 Method TT41A, 1994,
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22. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticide by Gas Chromatography. SW-
846 Method 8081B, 2007.

23. 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.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organophosphorus Compounds by Gas
Chromatography. SW-846 Method 81418, 2007,

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

26. 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.

27. 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.

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

29. 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,

30. United States Envirenmental 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,

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

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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Acoustic Calitrator
Sound Lavel Mater No. ACO-RO7, R18,
R46, R49

IUMINTINIA — e
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1. e mErml b
Cxides of Nitrogen (NO_) Weomwn Gauge Spestrophotormeter
Sulfur Diexide (30,) Persond Pumnp 3EC Mo, R45 -
Eotarnetzr No. H-R02
2 #!i.ll.ﬂ"ﬂ!b'.r'lﬂ']ﬂell.laiﬂ!njﬁ::ﬂﬂllﬂ"I'i
Total Dust Personal Pump SKC Noo H11, BS2, Dipatal Balance
E36, B44, B45, B45, B51
ERetarnetz: Mo, H-Ri4
Respirable Tnast Persondl Pump SKEC No, B11, BST, Trigital Balsnee

BRE, BT

Rotametzr Mo, H-RO4

4.2 szandnaluganalszeuins

Gl Mist

Personal Pump SKC No, B29, Ba4,
B45,B93
Eotametsr No. H-E04

an & hr Acoustic Calibrator F
Sound Level Maeter Mo, ACO-R40, R41,
R50, R51, R52

Noise Doz Acoustic Calibrator

Sound Level Meter No. ROZ, RO3, RUS,
RO6, R13, R20, R22

sodian Hydroxide

Persondl Pump SKC No, B42, B5T, E77
Retarnetzr Ne, H-R04

5. SEAUATINTEU

WEBGT

Heat Meter Ne. R04, ROE

Sulfuria Acid

Personzl Pump SKC No, BET

Rotarnet=r No. L-R04

Ion Chromategrephy

6., FUALATIHLEN R UATTI
1.‘“ gauilsznauas

Light Intensity

Light Mater No. RO7

Antimony Trioxide as Antimong Personal Pump 5KC No. B29, B32, ICF
B33, 544, B45, B45, B4y, BT1, BIT,
B33
Eotarnelzr No. H-R04

Titerium Dioxide a8 Titaniim Personal Pump SKEO Nn, B4B 1ZP
Retamnetzr No. H-RO4

Acetaldshyds Personal Pump SKC Mo, BSYT, BGG G FID
Eetarnetzr No. L-Rid

thylere Glyanl Personsl Pump SKC Mo, BY7, E23 G FID

Rotametsr No, H-Ri4

Dizthylene Glyeol Fersonel Pump SKC No. BTY, E33 GO HID

Eotametzr No. H-R04

=
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Total Thast

High ¥olume Air Samnple

Ree: No. B1E

Trigital Balance

Sulfur Diexide (50,7

e Satnpler Box No, BOG

Spearophotornzrer

Nitregen Diexide (MO, )

NC, Anslyzer Mo, RD9

N, Analyzer Mo, RO
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CALIBRATION LABORATORY CO.,LTD.

29 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230 :l_ L

A

Fax, 02-578-26T2 www 3l £
CLC
Y s
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE § VACUUM GAUGE
MANUFACTURER s HI-LIGHT
MODEL / TYPE : N/A
SERIAL NO. 3 N/A[64-220066-1]
CLID. NO. : 212201112
JOB CONTROL NO. ; 220720073201
CUSTOMER : S.P.8. CONSULTING SERVICE CO., LTD.
- 7 801 PHAHOLYOTHIN 24 ROAD., JOMPOL,
qmqwmmﬁmﬂﬂﬂﬂq | CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 20 July 2022 DATE OF ISSUED : 22 July 2022

Report of calibrution screening must not be taken in pare. Except complere. Withour the approval of the Calibration Laboratory Co., Lud,

Calibrated By : Sittipong Pimdee

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
22 July 2022

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

to the International System of Units { 81

Certificate No. Q22073201
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CALIBRATION LABORATORY CO.,LTD.

2010-11,14, 55 Sol Prasart Manukit 28 Yaek 4, Prasent Manukit Rx., Ladphrac, Bangkok 10230

Tel 02-578-0353-4 Fax: 02-578-2672  www.caHaborafory.com E TcaHaboralory.com

CLC

Accredited
mOAmEC L7oenn

REPORT OF CALIBRATION

FOR

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

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

DATE OF CALIBRATION H 21 July 2022

ENVIRONMENT CONDITIONS :

Temperature : (23% 2)°C Relative Humidity : (55% 10) %RH

PROCEDURE USED :
Thisnstrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines
Thie calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Lid,

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q22073201

F3-011-04/01-12 page 2 of 3 E E
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CALIBRATION LABORATORY CO.,LTD.

2710-11,14,55 Soi Prasen Manukit 28 Yaek 4, Prasert Manukit Rd , Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fax 02-578-2672  www.iakighoriory com  E-mail saieficak-iaboraiony. com

CLC

Accreditod
HO/KG 17028

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 | times. Then 2 series of known
gauge pressure were applied. The 8TD reading were recorded and the means value were reported in the table below.,

CALIBRATION DATA

CORRECTION OF PRESSURE

STD Reading ( inHg ) Correction ( inHg )
DUC Test point { inHg )
Up Down Up Down
4] 0.0 0.0 0.0 0.0
-5 46 4.7 +Hid +0.3
-1 -0.5 -0.6 +H).5 +0.4
-15 -144 -14.5 +0.6 +(.5
=20 -19.4 -19.5 +0.6 +H1.5
=25 -24.5 -24.5 +0.5 +0.5
=30 295 -29.5 +0.5 H0.§

Uneertainty of measurement = 0.2 inkg
Transmitting fluid : Air,
Technical Note. k factor | kPa = (0,2952998 inllg

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

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

ittt End of Certificate ###

Certificate No. Q22073201
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Personal Pump Calibration Repurt

Uabitsratinm Mothesd © Dry Col Primarcy Flasmeter I I Muled © Dfender 510-11

§/N 1 136104 _]

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@sithiphom.com hitp://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0334

e brstvmental Condithons

Tewperutisre a8 t a2 -~
Pressaire 1m0 s mmbar
Persomal Pump Data Calitwration Dats
Do Rtate Srieiel Value From Calibration Curve
Na Brand Mool Serial o Dhate Selting Actual (1 std. )}
1 2 3 1 Z 3 3 n
40 SKC ai2vsa 0ar10-,2092 1.5606 1,500 2,000 1,001 1,500 1,003 1018 = 25,7060 0099
(1] SK( a16140 26102072 1,000 1,400 2,000 L. 11 1,600 2,001 1017 - 33 838 0.
LT SKC S16463 o8/10/0022 1,000 1,500 000 83 1,483 1,898 1003 ~ 8,683 1.600
w42 SK( 68128 08710/ 1,000 1,800 2,000 1,002 1,801 2,003 1008 -~ 18,074 0800
M4 SKL 802783 05/10/ 1,000 1,500 2,000 1,008 1496 1,963 0.096x + 1,671 1,000
(21 SKC are1a? 05/10,7022 1,000 1,500 2,000 (1] 1,508 2,008 1018 - 37487 0.999%
Calitwated by : Apprvved by ©
Ll
(Mr, Adal Dianghban } (Mr. Peers  Dwindam )

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SPO3/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer : $.P.S. CONSULTING SERVICE CO., LTD.

Cert. No. : SP22018
Pages 1of3

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,

CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY IV
Ambient Temperature: (244£5 ) °C
Relative Humidity : ( 60.1% 25 ) %
Received Date : 30 AUGUST 2022
Calibration Date : 30 AUGUST 2022
Date of Issue : 31 AUGUST 2022
Calibrated by : Nathakom Pisutpaisan

Approved by : ./'¢ /5/@"“ =

( Thanakul Petchurai )

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

QF-T512-04-04-020664




G-¢¢

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
ACWIE CALIBRATION LABORATORY

Continuation of Calibration Certificate

e i CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : SP22018
Joh No. : VCo65SP0008
Pages :20f3
Calibration Method :

This instrument was calibrated by using on-site calibration procedure In-house method : CP-5P-01

The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

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

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No. Cert. No.  Due Date
Holmium liquid RM-HL 29706 87569 13/10/2022
Didymium liquid RM-DL 28912 87588 15/10/2022
Neutral density filter RM-1N2N3N 13877 87600 15/10/2022
Potassium dichromate solutions RM-0204060810 14204 87614 16/10/2022
Potassium Todide solution - KI-0701-001 CI-0090-22  08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST,

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

Result of calibration : PI i

(Without adjustment)
Wavelength Nominal Certified TUUC* Reading Error Uncertainty k
g Fllter SN " Absorbance(A) _ Absorbance (A) _(A) +(4) Factor

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

- 440.0 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
g 20381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
2 29360 1.0 0.9822 0.9810 -0.0012 0.0028 2.00
a, 546.1 29914 0.7 0.6962 0.6960 -0.0002 0.0028 2.00
z 20381 0.5 0.5076 0.5070 =0.0006 0.0029 2.00
E 29360 1.0 1.0221 1.0202 -0.0019 0.0028 2.00
2 590.0 29914 0.7 0.7238 0.7230 -0.0008 0.0029 2,00
E 29381 0.5 0.5364 0.5360 -0.0004 0.0031 2.00
23, 29360 1.0 0.9751 0.9732 -0.0019 0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010 0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004 (.0032 2,00

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

= 20 0.2436 0.2419 -0.0017 0.0101 2.00
\% 40 0.4905 0.4855 -0.0050 00115 2.00
g 235.0 60 0.7453 0.7388 -0.0065 0.0067 2.00
g 80 0.9920 0.9839 -0.0081 (.0071 2.00
5 100 1.2487 1.2414 -0.0073 0.0073 2.00

Result of calibration : Wavelength Accuracy
(Without adjustment)
stk Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) (nm) +{nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.8 -0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 740.0 -0.09 0.16 2.00
RHy-0L 864.94 865.2 0.26 0.16 2.00

UUC* = Unit Under Calibration

QF-T512-04-4-020664

7 Rt -

UUC#* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode ~ 0.0001 A

Stray Light** UUC* Reading at 220 nm

Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0107 3.9886
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning Speed 7.5 nm/min Transmission = 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TIST 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 k,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-T§12-04-4-020664
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Personal Pump Cs

rutinn Report

Calitwation Metlopd @ ey Cal Primry Fliwn

Mol ¢ Defenider 510-H

S/N 136184

il

Enviranmentsl Condifions

AANTNET ﬂ1ﬂ1H391 uilsznauns

Temperature E 25 *-3 *
Fressire : 1010 £ 45 mmbar
Personal Pump Drata Calibration Data
Flow Rate {ml/miir ) L o

Valie From Calib Curve

N, Beand Madel Serbil Nk Date Setling Actual (1} stid. )
1 2 3 1 2 3 ¥ w
Bl SKC 224-PUNKA 262101 06/ 10,2022 1,000 1,500 2,000 994 1,407 1,885 1,001 - 1,768 1000
oz KL 224 -PUKEA 26166 03/10/2022 1,000 1,804 2,000 1002 1,505 2,001 1008 - 19,707 0,998
BOF SKC 224-PCXNRE | B129EE 04/10/2022 1,000 L.500 2,000 as 1484 2,001 1.008x - 12508 1.000
HO4 SKC 224-PUXR4 BoZAE04 03/10/2022 1,000 1,500 2,000 1,000 1,502 2,000 1.004x - 5818 1000
BOG SKC 204-PCXRY 6126883 OB/ 102022 1.000 1,500 2,000 1,005 1,498 5,003 1.01%x - 22,692 0.959
06 BRC FR4-PONRY ZETLAE 08/10,2022 1,000 1,500 2,000 eas 1,507 1,888 LO0G6x - 11.738 L.oe0
o7 SKC 224-POXH4 826262 0441072053 1,000 1,500 2,000 088 1,492 1,955 0895 + 8408 1.000
il SKL 284-FCXRA G2E100 0471042023 1,000 1,500 2,000 1002 1408 2,008 1018 - 24.18 0890
Bog SKL 224-PCNRA 628479 06:10:2022 1,000 1,500 4,000 V96 1,490 1,004 0804 » 1,075 1000
BiQ SKC 4-PCXRA ERE- L 01072022 1000 1,500 2,000 a83 1,803 2,001 L017x - 34.588 0.9
Bl 5RC 2T-FOXRE SGE4ELS 0102022 L1004 1,800 2,000 ba4 1440 2,004 .00 — 14438 Looa
Hig SR 04 -IOKRA BA465E G3/10/2022 1,000 1,800 2,000 1,003 1,503 2.003 10105 — 19,005 0,988
B K 224 -PCRRA GOF07TE 037102022 1,000 1,500 2,000 995 1,500 1,983 0,997 + 2,708 1,000
Bla SKC 224-PLXRA 828313 bas1o.0022 1000 1500 2,000 498 1,491 1,988 0.992x + 0.007 1000
BiE SKC 24 -PONRA BRE4T4 0E10/2022 1,000 1,500 2,000 1,008 1,502 8,005 L.00ds - 10323 o.988
(L3 SKL 224-POXRA BRE4TT 03410/ 2008 1,000 1,500 2,000 93 1,504 2,001 1 OLGs = 31624 o.908
Bi7 SKC 224 -PENRA GEGEEN 031045022 1,000 1,500 2,000 897 1,454 1891 0,897y - 0339 1.000
B SKE 224 -POXRA 691484 o4/ 10,2022 1.000 1,500 2,000 1,003 1,500 2,001 1.008x = 16073 0880
Bl SKE 224 -PCXRA G651 555 0371002038 1,000 1,560 2,000 sa0 1,503 2,000 1,805 - '8.623 1.000
weo ske 224-POXRA BHLAET 05/10,2022 1,000 1,500 2,000 W91 1,504 1,984 1.016x ~ 33.631 0088
B21 SKE Fa4 -1 601531 06/ 102027 1,000 1,500 2,000 883 1,600 1894 1,001 - 6,669 LoOD
R22 KO 224-PCXRA AR1654 04/10/2023 1,000 1,500 2,000 1,003 1,501 2,003 1.011x = E0.428 08689
k) SR 224-POXRA TEBIUI 04/ 10,2022 1,000 1,500 2,000 293 1,508 2002 1.0V6x =~ 34.840 0,990
LRSS SRE 224-POXRA BREIAY 08s10:5022 1, e 1,500 2,000 CE) 1,502 2,000 1.018x - 22225 0-a99
B2E SKO 224-PCXRA THG4ES aerinsIoe I oo 1,00 2,000 1,001 1,812 2,001 0988 « 5048 1.000
B SKO 224-PUNRA TEATY 06/10/2022 1,000 1,500 2,000 299 1,498 1,843 0.596x + 2.802 1600
B2T SR 224-PUXHA BH18T3 OEA10s2022 L0900 1,500 2,000 994 1.503 1888 LOTIa~ 22976 0.998
BRE Shi 224-PCXRA a0LET0 D410/ 2028 1.be0 1,600 2,000 1001 1,500 2,007 1007 — 13501 1004
2B 224-PCXR4 628472 06/ 10/2088 1.000 1,500 2,000 1,000 1,496 1,008 1.802% — 5261 1,000
a0 SKE 424-PUXRA 691458 031002022 1000 1,500 2,000 1,007 1,600 2,004 1010 - 18,482 o.908
A5l SKE 224 -PEXRA BA1509 03410/ 2022 1.000 1,500 2,000 895 1,487 1,988 1004s - §8ED 1000
Bag Liid 294-PCXR4 R 0371042022 1000 1,500 00 ]3] 1,504 2,001 1.007x = 15.830 1000
(55 SKE 224-PCKR 081758 00102028 1,000 1,500 2,000 agd 1,488 1,881 6896 « DTHA 1004
B4 SKC 24 -PUXR4 $12062 341072022 1000 1,500 2,000 1,002 1,501 2,001 1008 ~ LTS44 2898
B35 SKE 224-PEXRY BOTAED Gir10/2022 1,000 1,500 2,000 LEE) L4986 1,885 1.001x - 7.351 1600
B56 SKE 224-PCXRE B2E1E4 DB/ 02022 1,000 1,800 | 2,000 Bag 1,495 1,599 1.000x - 4588 1000
B37 SKC 224-PCXRA BIE25D 06¢10/2022 1,000 1,600 2,000 Qg4 1,506 1,880 1013 — 25214 0890
Wis SKe 234-PCNRA 026187 D6/ 10/2022 1.000 1,500 2,000 087 1,486 1,806 1.002x ~ 8,342 1.000
B Sk 124-POXRA 034037 [TFRT TR EN 1,000 1,500 2,000 1,008 1,500 2,001 1008 — 16,624 08
Bao SKC 2I4-PUNES TaE348 08/ 1072022 1000 1,500 2,000 no4 1,505 1,988 L0Ldx - 2HG4E 0,9
Culibesied by | \ “- W Approved by a
h&\l L) Lt S
(M. Adal Dughloa ) 1 (M Peera Detssdom)
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| Persunul Pump Calibration Report

l Cilibration Metliod  Dry Cal Primary Flowineler

| l Model ¢ Defender 510-H

| /N1 136164

Environmental Conditions

WSS e 104, Aautans wadld Siim
£ S.P.S. CONSULTING SERVICE CO., LTD.
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r Persunal Pump Calibration Report
I_ Calibration Method @ Dry Cal Primary Fluwmeler I [_ Mudel © Defender 510-H S/N i 136164
Environmental Conditin
Temperatisre % 25 4 3 e
Pressiire . 1010 tas b
Personal Pump Data Calfbration Datu
Flow Rate {ml/min} N
N Nrand Muodel Serial Nu. Thutee Selling Actual {0 std. ) Yalu: Peoml CNRIMtloR Orrve
1 2 3 1 2 3 ¥ L
BEO SKC 224-PCXRS G04580 06/10,2022 1,000 1,500 2,000 1,003 1,488 002 1.001s - 22072 o890
BB SKC 224-POXRI 503480 06/10-2022 1,000 1.500 2,000 LEL 1,480 2,000 1.004x = 28,407 0988
uaz SKO 24-PCXRE 506673 03/10/2022 1,000 1,600 2,000 894 1408 1,806 1.001% — 4868 1.000
[LEE] SR 224-POXRI 510784 03/10/2027 1,000 1,500 2,000 1,000 1,499 2,002 10122 - 23,827 0,999
BE4 SKC 224-PFCXR3 508333 03/10,2022 1000 1,500 2,000 T 1,485 1,941 0.996x - LEIY 1.000
B85 SKC 224-FCXRI BOGTET 03:10/2022 1,000 1,500 2,000 ao4 1,502 1,888 1013 - 25.382 G898
BEd SKC 224-FOXH3 512025 05/10/2022 1,000 1,500 1,000 1,003 1,500 2,004 1.012x - 22064 0,998
BET SKC FL4-PCXRS | 804324 05/10/2022 1,000 1,500 2,000 908 1,496 2,000 L1001y — 2166 1.000
REE SKC 224-PCXKI 508307 05/10/2022 1,000 1,500 2,000 997 1,498 1,884 0.867x + LODE 1.000
nes SKC 224-PCXRS S08EE0 05/ 10,2022 1.000 1,500 2,000 1,000 1,500 2,002 1014y - 25,885 0.89%
w0 SKC 224-PCXRS 508366 05/1042022 1,000 1,500 2,000 a9z 1,503 1,099 1.015x - 31.618 0996
Be1 SKC 224-PUNRS E10818 05/10/2022 1,000 1,500 2,000 1,000 1,498 1,096 1,000x - 1,608 1.000
Baz SKC 224-PCXRI H10WET 05710, 2022 1000 1,500 2,000 1,002 1501 2,003 1.0183x - 24.030 n.gas
893 SKC 224-PCXRS 509645 05102022 1,000 1,500 2,000 L] 1,498 1958 1002 - 6,609 1.000
B4 SkC 224-PCXRE | AIZTBTI 0341042082 1,000 1,500 2,000 1000 1,500 2,002 1.013s - 25526 0.998
Bas SKC 224 -PCXRE Al2T921 03/10/,2022 1,000 1,500 2,000 @92 1,802 7,001 1.015x% - 30.26% 0,808
BEE SKC 224-PCXRE | AIZTIME Q3s10/2022 1,000 1,500 2,000 296 1,498 1,894 1.000x - 3.268 1000
Bt SKC 224-PCNRE | AT27955 | 03/10/2022 1,000 1,500 1,008 1,601 2,003 1.013x - 23.268 0,599
BOS SKC 224-PUXRE Al27858 0341042022 1,000 1,500 2,000 1,000 1,408 1,987 1.002x - T.288 Lo
Calibwrated by : Approved by
Mow
{80r. Al Danghlom) (M. Peern  Dihidim}

Temperature = 28 b
Pressure . 1010 + 15 mmbi
Persumral Pamp Data Calibrution [ata
Flow Rate {ml/min)

Value From Colibration Corve

L Hrand Mudsel Sertul No. Date Selling Actual (€} std. )
i 2 3 1 2 3 I; [
Ha1 SKE 224-POKRA 612069 06/10/2022 1.000 1,500 2,000 aos 1,496 1,980 0,984% « 3271 1000
B4R SKC FR4-POXRY 626041 06/10/2022 1,000 1,500 2,000 1,005 1,488 1,884 0.988x + 15,618 1.000
B3 SKE 2LA-PONAY 034636 08 /103022 1,000 1,500 1,000 808 1,992 BEBIx « 10565 1000
(11 SKC 224-PCXKE 520341 08/10/2022 1,000 1,800 1,000 1,002 2,002 1.011s - 21418 ]
Ba5 SKC 124-POCXRE 520504 04s10,2022 L0060 1,600 2.000 a8 1,089 0.883x + 5450 1.000
BAG SKC 224 -PCXRE 566743 06/ 10/ 2022 1,000 1,600 2,000 084 2,002 1.016x = 32.885 0,899
B SKC 224-PCXRE BEET4T 061072022 1,000 1,800 2,000 1,002 3,004 1.083% - 24.980 0.830
B48 SKC 244-PCXRE H66T43 0310/20832 1,000 1,500 2,000 299 1,098 0898 - 2114 1.000
[T SKe 204-1CKRE SGETHD 0571072022 1,000 1,500 2,000 1,003 2,008 1018 - 29,708 0.998
nso SKC 224-PCXRE H00400 06/10,2022 1,000 1,500 2,000 1,001 2,002 1.001x = 2.737 1.000
nan SKC 224-PCXRE S00363 06/10/2028 1,000 1,500 2,000 95 1,099 1.011x - 25.690 0.8ad
Bat SKC 224-PCXRE 093188 03/10,2022 1,000 1,500 2,000 w95 1,486 1,894 0.997x - 1.161 1.000
a3 SKE 294-PCNRE TOT6T0 0341072022 1,000 1,600 2,000 1,002 1,500 2,002 1.010x - 20,606 LT
[E2) SR 224-PCARS | 308871 031 0/2022 1,000 1,500 2,000 a93 1,500 2,001 1.017x - 34,518 0.989
nES SKC 510710 03/10/2022 1,000 1,500 1,000 LT 1,454 1,004 0.995x + 2.521 1.000
Bsg 5KC 511450 08:10/2022 1,000 1.500 2,000 1,002 1,500 #,001 1.004x - 7.562 1L.o00
857 SKC 224-FCXRE 510798 08/10/2022 1,000 1,500 2,000 897 1,492 1,998 0.986x +1.100 1.000
B5E SKC r24-PCXRE 500852 08/10/2022 1,000 1,500 2,000 1,000 1,486 1,009 1007 - 19113 0988
B5Q SR 294-PCXR3 509662 Or1002002 1,000 Lavn 2,000 G408 L5083 1,984 0.997x « 2.935 1.000
BE0 SKC 204 -PCXRI 5120585 03s10/2022 I, 000 1,500 2,000 1,006 1,500 2,003 1.010x - 10.563 o.098
BE1 SKC 124-PCXRI B03915 0471072022 1,000 1,500 2,000 094 1,480 1.998 1.004x - 11.788 1.000
Bo 8KC 224-PCNRI EOS0TS 03/10,2022 1,000 1,500 2,000 a98 1424 1,990 0.097x - 0.064 1.000
[1L5] SKRE 324-PCXRI 511432 02/10/200% 1,000 1500 2,000 991 1,501 100 1.017x - 33.481
1) SKE LEA-POXRS 50B302 03/10,2022 1,000 1400 2,000 @97 1,492 1,980 0,892« + £.208
BE&S SKC 224-POXR2 508310 06/10/2023 1,000 1,500 2,000 1,002 1,500 2,003 LOLAx <2199
B&e SKC 224-PONRA S00HE] 08s10,202% 1,000 1,500 2,000 1002 LA 1,901 0.988x + 13.904
B&T SKRC -MCXRA 506208 06/10/2022 1.000 1,500 2,000 a3 1,508 2,004 1.017s - 32.768
H&E SKC 224-PCHRD 505872 05/10/2022 1,000 1,500 2,000 1,002 1,481 1,897 0.094x + 5.237
RE2 SKC 224-PCXRY 50837 05/10/2082 Loon 1,500 2,000 1,000 1,498 2,000 L.OI0x - 21,330 0,989
ATa SKC 224-PCNRY 510623 057102022 1,000 1,500 2,000 ane 1,503 1,987 1002y - 8,054 1.000
BT SKC 224-FCXR3 508367 a5/10/2022 1,000 1,500 2,000 280 1,508 2,002 1.018x - 37.025 0.998
7 SKO 224-POXRE 505897 05/10/2022 1,000 1,500 2,000 1,001 1,498 1,883 0.993x + 5731 1000
Bia SKC 124-PORRY 512006 05/10/2023 1,000 1,500 2,000 1,001 1,501 2,008 1.0145 - 24,307 0989
BT SKC 124-PCXRI 505990 057102022 1,000 1,500 2,000 896 1,495 1,994 a9 - 4,284 1.000
B75 SKC 224-PCXRA 500620 0571072022 1,000 1,500 2,000 458 1,498 1,880 0,995y + .08 1.000
BT6 SKC 224-POXRY 5OBE1Y 037102022 1.000 1,500 2,000 aod 1,498 1,098 100G - 14.003 1.000
By7 SKO 224-PCNRE 508301 06710/ 2022 1.000 1,300 2,000 1,000 1,601 2,003 1.014x - 24,845 0889
H78 SKC 224-PCXRE 10877 nes10/2022 1,000 1,500 2,000 988 1,503 1,899 1,012 - 47,321 0889
BT SKC $24-POXRI 510690 06/10,2022 1,000 1,500 2,000 254 1,483 1,994 0,908 = 0,905 1.000
Unlibrated by
(Mr, Poers - Dt}
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S.P.S. CONSULTING SERVICE CO., LTD.

7 wapwwalndb 24 ouuweaiadu Wnaasaume wasring rmsvm': 10806
7 Sui Priahoiyeimn 24 Fhahtiyothin Rd . Jompao) Criatuchi hok 10306
Tl | (£A7) HI-4TI0TE Fas ¢ (662) 51342

F-mal | saleQICncon LN WAW.SCon

Rotameter Calitrition Report (For Persunal Pump High Flow Adjust)

— 1 |

Caliteation Method © Dry Cal Primary Flowmeter

J I Model © Defender 510-H

S/N 136164

il
N

Culibration Data

Hotameter Data Calilsrition Data
Flow Rate {mb/ min }
Value Fros Calibration Curve
M Beand Mided Thate Flaw Rate ( Heading ) Actual () sid.}
1 2 3 1 2 a | R

H-RO1T Pwyet VFR-GE /108022 500 1,000 2.000 L0289 9028 LaTE.T 0:995% + 5447 0,889
W-Ro2 Dviyer VFB-65 05710/202% 500 1,000 2,000 5008 8953 18RS L.00ZY - 5.358 1.000
H-ROd Pwyer VFIl-65 0/ LhrI0ET s00 1,000 2,000 aha.1 8877 199849 0,884 + 1,850 1.000
H-RO4 Thayer VEN-65 oL/ T02E 500 1,000 2,000 4860 289.8 2018.5 1,007 - 11.650 1.000
H-RO5 Irwyer VFH-65 061072083 B00 1,000 2,000 W DEE.1 16881 1,004 — HO0U6 1000
1-RE Duryer VFB-85 04/10r2028 H00 1.000 2,000 506 8824 19768 o.g89x - 2492 0,850

Calitrated by

MJ\ D Approved by

(MeAdul Danjgklom )

(Mr. Peeru Dietudom )

U3t (0d.7.104. paudaie wadid e

5 E
S 25.P.S, CONSULTING SERVICE CO., LTD.
- -ﬁ 7 watmnlnAY 24 GUUNNATERY GEIISINTE REASHT NN 1DS0D
4}4 2 F 7 Sranolyoinin 24, Phatoljothis Ac. fompol, Chatackak, Bangeok 10900
', (6623 FIS-P0-T2 Famn - (567 5134224, E-madl - salespacorLom. yww spaconarom
| Rutameter Calibeation Report (For Personil Pump Low Flow Adjust) |
| Calibration Methud © Dy Cal Primary Flowmeler I I Model @ Drefender 510 §/N 7136164 l

Calibrution Data

Rewmaler Thata Culibrativn Datn
Flow Rute {ml/min)
Value From Calibration Curve
Nu. Kramil Muiel Date Fluw Kate { Reeding) Actund {13 sid, )
1) 2 a 1 2 3 ¥ R

L-Rot Thyer VFA-21 0471072022 50 108 200 50.2 101.0 203.9 887K « 2,546 1.004
L-ROZ2 et VFA-Z1 D5/10/2092 50 100 200 (%] 1013 2005 1,007x — 0870 0.096
L-ROJ Dhoyer VFA-21 0G0/ 208E 50 100 ou 604 89.8 202.3 1.017x - 1.042 1.000
L-Ro4 Dwyer VEA-Z1 DR 10/ 2022 50 160 200 50.2 100.9 01,0 1.008x - 1.004 0.58%
L-ROS Dwyer VFA-21 051072022 B0 100 200 50.2 0.8 203.0 0.000x + 1873 1.ooo
(T Lhyer VEA-21 04710/20% 50 100 200 502 @9,1 2015 10045 - 0364 1.000

Ualitirated by

Appruved by 2

Ml Dulons

(ol e

(MrAdul Dengiklom)

{Mr, Peera

Derudos )
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Thi7
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e
" ’ s
www.qealibration.com B T
CERTIFICATE No : 22M2367 PAGE: 1 OF 2

REFERENCE No : 64386-1
Certificate of Calibration

EQUIPMENT g DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO

MODEL : XS 105DU

SERIAL No - 1126422905

ID No : BA 05/50

CONDITION AS RECEIVED  : USED ITEM

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

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

6-Cld

CALIBRATED BY : TETNITHI W.
CALIBRATION DATE : 11-Mar-22
APPROVED BY : [

PONGSAK J.
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22

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

F-GO10 REV 02

QUALITY CALIBRATION CO.,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 8094584
www.qealibration.com

CERTIFICATE No : 22M2567 PAGE:20F2

Calibration Report

EQUIPMENT 3 DIGITAL BALANCE MODEL : XS 107DU
MANUFACTURER $ METTLER TOLEDO SIN f 1126422905

1D No + BA 05/50 RECEIVED DATE E 11-Mar-22

AIR PRESSURE 3 1008mbar £+ Tmbar CALIBRATION DATE 11Mar-22
AMBIENT TEMPERATURE ! 225 0210 RELATIVE HUMIDITY 49 %RH = 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

3

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 CO2210415 09-Feb-23

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. 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 20 g WAS 0.000004 ¢
4. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

W

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)

0,00 0.00000 0.00000 0,000058
0.02 0.01999 0,00001 0.000058
0.10 0.09999 0.00001 0,000059
0.20 0.19999 0.00001 0,000059
0.50 0.50001 -0.00001 0.000058

1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059

5.00 5.00001 -0.00001 0.000061

10.00 10.00005 -0.00005 0,000063
20.00 20.00006 -0.00006 0.000069

50,00 50.0000 0.0000 0.00011

100.00 100.0001 -0.0001 0.00019

120.00 120.0001 -0,0001 0.00022

6. OFF CENTER LOADING ERROR
POINT READING (g)

! 10.00001 50.0000

3N 4 2 10.00002 50.0000
3 10.00001 50.0000

- 3 4 10,00001 50,0000
5 10.00002 50.0001

OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
IHE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED [!\’/f\

L T L O e e

END OF CALIBRATION REPORT

F-GO10 Ry 02
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For the Better

Spectrum BX Preventive Maintenance (PM)

Gompany Name: 5.P.5. Consulting Service Co. Lid.
e T Soi Phaholyothin 24 ,Fhaholyothin Rd. Jompol,
Chatuchak, Bangkok 10904
User Name: K Sukanda WO Number : WO-01653393
Telephone No.: 083-033-6738 Certificate Number: IR1108-2022
_Cushg:;:;eseurp:pori Tanongsak PM Number : lofl
Da‘:ﬂzﬂﬁf";”sd: 17-Aug 2022 A 17-Aug 2023

Scope

The purpoeso of Thiz PR iz o ensure the continued tunationality of the Spectrum FTIR Spedropholometor by
Ingpecting and replacing any worn of damaged parts. This zervice should only be performed by 2 trained
represantatve of ParkinElmer

The documnent an be used for epadrum One, Spectum Cne, NTE, Spadrum 100, Spedrum 1000, Spadum
Crtica, Spectrum d000F and the Frontier Series of FTIH Spedhroprotometarz,

The customer should save their method beforas the PM begins.

General Instructions:

The cugtomer must provide the enginger operational datalo demoenstraie rocent instrument porformance orier (o
stating the P Ahwayz check with the customer befare making any changes that may affedt the customer’s analyas
should be signad by an authorized PerkinElmer and customer represeniztive and left with the cugtomer. Update the
PR gtickar and instrument logbook ag rog uired

General Instructions:

The cistemer must provide the engineer eperational data (o demonsirale recent iNSirument performance orier (o
starting the PM. Abways check with the customer before making any changes that may affedt the customer's analyas
ar callbeation, including & cument back-up of system settware andfor data files The completed docament should be
signed by an authorized PerkinElmer and cusiomar repraseniative and lefl with the customer.

Update the PM stigier and instrument loghook as required.

Copyright Information

Thig document containg proprietary information that is protecied by copyright. All rights are reserved.
Mo part of this publication may ba reproduced inany form whatsoevar or rangated inlo any language witheul the
prior, written permizzion of PerkinElmer, Ine Gopyright @ 2013 PerkinElmet, Ine

| R

PerkinElmer’
For the Better

Trademarks

Registered names, rademarks, ete. used in this decument, even when not specifically marked ss such, are prolecied
by law. PerkinElmer is aregistered trademark of PerkinElmer, Inc. All other trademarks and registered tfrademarks
not awned by PerkinElmer, Inc. or its subsidianes that are depicted hersin are the property of their respeciive owners:

Exnapt as specticaly set foth in iz tarms and conditions of sale, PerkinElmer makes no Warranty of any kind wiih
ragard 1o this decumant, inciuding, but not limited to, the implied warmnties of merchantskility and filness for a
paticular purposs

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

Component List

b it ;spec"'c Serial # Software Version | Configuration Notes
Spactrum BX 70366 531 | std KBr B/S
Parts Lists
Parts Included with the PM
Fart Number {if e : IBatchfLoUSN Expiration Date
applicable) Description Quantity ¥ (AN
Ni171159 Desiccant o NA Na
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PerkinEimer” PerkinElmer”
For the Better For the Better
Procedure Checklist B _Gain
Use () to check off those steps in the checklist that have been completed. Specification Value
& : Gain
+ faangral Less than +/-9.5 7.09/ 8.54
B Sowurce and Source Mirror
B Buoam splitter #  Malch
2 e
= Opllcal K Specification Value
B Mirror
Match
2. Mechanical: NA 3.26
E  Motors mcluding Electronics unit fan
B Purge seals
B Chango Deskcant 3. Performance Test: .
B Signal to Noise Ratio (3NB) — {Record typical SWNE Valug).
X I 3 z
A FIROHONIBR b Detector Type Typical SNR
B Laser Outpun
Signal 1o Noise Ratio DTGS [MIR} 3548.62
Specification Value Laser Gain
1000, Paragon, RX or BX
Laser Qutput 16 411 e i 4. Wavenumber Calibrate:
B Wavenumber Galibrate
E EndStop
Specification Value Certified Valus (om-1) alus Bpecfication | Difference (ctn-1)
End Stop 082,22 08210 +-0.5 012
+/~ 50 3.00
060,14 060,03 +-0.5 o1l
E  Zoro Path
1,38 1.42 +-0.5
Specification Value 160138 160142 04
Zero Path 1583.04 158331 +-0.5 0.27
+i= 20 -7.00
1028.42 102852 feac 0.10
B Energy
Specification Value
Energy
NA 15032.00
Spectrum One/NTSM00/100W/100 Optica/00400F Frontier Series Preventive Mainten Spectrum One/NTSM00/100N100 Optical400/400F /Frontier Series Preventive Maintenance:
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PerkinElmer”
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o

. Review:

Review with the customer PM work performed.
Reset desiccant and service infervals on maintenance dialog
Review with the cusiomer routing maintenance procedures.

Discuss recommended customer-supplied materials 1o have on hand
Altach PM sticker.

Update Loghoolk.

o R 4 R 2 2 O 5

Additional Comments

Additional Comments Regarding the PM

Review

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

been completed.

Fasses B Falls T3 the preventive maintenance.

Review of Preventive Maintenance:

Authonized PerkinElmer Bepresentative: Date:
’_J/ é) 17-Aug-2022
t (DOMMMATY YY)

Authonzed Customer Representative: Date:
17-Aug-2022
[DOMMMYYY)

‘S

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

for =

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

Y BTIE wau ;;nr"
ARCHE AR GO LT

YA neviAra vl
Operator Signature : _,f/.f" i Date : Jan 5, 2022
{Mr. Channarong Khiao-Un)

Test Engineer




WiO-01756957/2022
Perkin!

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 6300DY

Customer ; 5.P.5.Consuling Senvice Co,Ltd Date Tested: July 11,2022
Recommendation Recertification
Address : 7 Sci Fhahelyothin 24 Period B Maonths
P aholyothin Road Recertification Due: January 11, 2023
Jompol Chatuchak, Bangkok 1090 Date Last Certifizd: January 12, 2022

User Name: K.PhenphaViphasthawat Yisit Mumber: 1af2

Phene: 0839259252 PerkinElmer Phone: 02-713-6420 ext 206
Fax: 025134221 FPerkinElImer Fax: 02-318-5537
CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED
’DDEL SERIAL NUMBER

LB TIM A 5300DY 07 7C7042407
[N

[TESTED EQUIPMENT
P Methods

CALIBRATION NUMBER EXPIRATION

[TEST STANDARD USED PART NUMBER
ultelement Standard MOG2-1579

EXPIRATION DATE
August 30, 2022

laveral Solutian MO5E-2152 Movamber 30,2022

I>

PerkinEim

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-01756957/2022

2% HNOZ

10 % HNOZ

15 Wawecal solution M930-294F August 30, 2023
Instrument Cal. STD4 1930-0221 Algust 30, 2022
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

SERIAL NUMBER  077C7042401

=

. MECHANIC AL CHECKS
A Inspect and clean all fans and filters

B. Inspect and replace as recessary, all torch components including the BF coil.

. Inspect all tubing for sign of clacking or leaking.
D Adjust water and gas pressure regulatar settings .
E. Inspect and lesk check pneumztics drawers.
F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A Inspect and clean all optical components.
B. Asreqgiured, check and replace all purgefilters.
C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS
A Perform preventive mairtenance on chiller.
B. Flush out the chiller every vear.
4. PERFORMANCE CHECKS
A Torch Wiew Alignment.

B. Wavelenath Calibration.

DATE TESTED

July 11,2022

E
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FerkinElmer Ltd. 200 S0i 17, Rama® Road, Bangkapi, Huay Kwang, Bangkok 10310
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Perkin=l

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO 73695772022

SERIAL HUMBER : 077 C7F042401 DATE TESTED : July 11, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UY As 1583.696 nm = 0007 0.00544

Ni 231.604 nm =0.008 0.00704
Ni  341.476 him z=0mz2 0.00757
Spectral Resolution : VIS La 408.672 nm = 0020 0.01638
Ba 455403 nm =z0025 0.02391
Preclslon
As 183656 nm W% RS0 =1.0 0.91 ]
Zn 213856 nm W% RSD =1.0 0.87 %
Mn 257.610 nm RS0 =1.0 0.76 %
;\33 La 379.472 nm %RSD =10 .59 %
"_‘ Ba 455403 nm % RSD =1.0 0.53 %
S Ba 493408 nm %R5D 1.0 0.55 %
Detactlon Limlts : Axlal TI  190.080 nm 3sd) 551 ppb
As 183696 nm 3isd) .58 [u]uls]
Pk 220.353 nm 3(sd) 0.50 ppb
Datactlon Limlits : Radlal As 193596 nm 3isd) 2T [alals]
£n 213856 nm Alsd) 0.03 ] uls]
Mn 257.510 nm 3sd) 0.0 Jalslal
La 379478 nm 3sd) 0.04 ] als]
Ba 455403 nm 3isd) .01 fafals]
Ba 493408 nm 3{sd) 0.00 [eluld]
BEC : Axial (1B xs00415-15) Cd 226.502 nm =180 ppb 12.46
BEC : Radial (23 10000058 M 257.610 nm =45 pph 30.82
Page Zof 4

PerkinElmerLid. 280 20i 17, Rama 9 Road, Bangkapi, Husy Kwang, Bangkok 10310

WO-01756957/2022

I>

Perkint
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DY

SERIAL NUMBER  077C7042401 DATE TESTED July 11,2022

Remarks:
Commissioning follow as Commissioning perfurmgnce shests.

This is to certify that the above tests have been parfomed and the configurstion tested

IZ' meets
I:l does not meet

the PetkinElmer Specificstions listed onthis cerificate.

This certificate coes not modify FerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Departme erkinElmer Ltd.

Bwky  wsidm

[ ir. WWiphan Promlumda i

Authorized Representative:

Senice Engneer
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0
II.' 80-82 nuulszefiflas wwiansguvsnn wanszuas nganw 10200
80-82 Prachathipatai Rd.. Bangkhunphrom, Pranakorn, Bangkok 10200

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

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

Date : 10/08/2022

ELECTRONIC TEST

CPU Mpass O ra
LCD TEST B pass [ FarL
VENT TEST M pass HEINIR
KEY ECHO TEST M pass O ra
DESTRUCTION RAM TEST M pass O ran

RUN CHROMATOGRAM TEST

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

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

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

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

VARIAN SERVICE DEPARTMENT
FR-5V-029 Rev, (4

e 1i3HM lnegla @il THAT UNIQUE CO., LTD.

o
Ill' 80-82 nundszyiBillos wwiawiayuwsnmy Luanssuns nfanwe 10200
B0-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fux. 0-2280-1788, E-mail : thawau@thaiunique.com, Website : www thaiunigue.com

Detector Sensitivity { FID )

Detector Response Result Specification

Baseline Noise (uV) 2.94 < 50

Baseline Drift (%) 0.18 < 1
Sensitivity ( 8/N for C15) 4,000 = 1,024

Temperature Specification

Temperature Set Result Specification

Column Oven (" C) 80 80 +5

Injector (* C) 220 220 +5

Detector (" ©) 300 300 +5

Incubator (" C) 60 N/A +=5

Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.68 =5 :
Retention Time C15( %) 0.01 <= 0.5

APPROVAL :
Signature: S-'-*’ vwret,

Engineer : Suwarot Trikainut rﬁﬁ%
-
Date : 10/08/2022 %M{P
Wik
A
2" '5 22
Heson SERVICE DEPARTMENT

FR-SV-029 Rev, 04
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THAI UNIQUE CO., LTD.

80-82 auulszeFiflan wwauisgumsnn luanszuas ngamwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakomn, Bangkok 10200
Tel. 0-2629-0191-6. 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@thaiunique.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
Cl15 Area 1 117,172
Cl5Areal 119,182
Cl5Area3 117,982
Cl15 Area d 118,589
Cl15 Area 5 117,592
C15 Area Average 118,103
TR RSD(<5%) 1.68

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

less than 5 %6 for M

L injgctiong. To ¢

leulate the %RSD, select the C15 pedk area for each of the five ( 5 ) samples,

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

% RED = ( sid.dev /avg ) * 100

| Compliance dPass

| O Fail ‘

Suwarst

Performance by

R

Date fofC"Z /2022 %‘&U‘-{‘?
B S
Comments >
c:'__::‘ /
Reviewed by - Dare | 19/o% /202 z
<)
2-‘ Fh{ 11

SERVICE DEPARTMENT

1%

13t Inegin e

THAI UNIQUE CO., LTD.

80-82 auulszwiBflan wwianayuwsHy LwansEUAs ATINNY 10200
B0-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawat@:haiunique.com, Wehsite : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CISRT 1 4.048
CISRT2 4.048
CISRT 3 4.048
CISRTA4 4.048
| CISRTS 4,048
CIS RT Average 4.000
T 9% RSD(=0.5% ) (.01

* The precision specification should be less than (1.5 % RSD ** (- Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manyal injections. To caleulate the %RSD, select the RT €15 peak for each of the five ( 5 ) samples.

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

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

Compliance E/I:ztss ] O Fail
| Performance by 1 Sri‘ff il («F[ﬁ
= =
Date 2o ‘;}U*\
10012022 O
Comments =
— 4 >
Reviewed by e | Daie | {fofoyg /2023
el 5
’,’1,5 11
VARIAN SERVICE DEPARTMENT
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Personal Pump Cs

rutinn Report

Calitwation Metlopd @ ey Cal Primry Fliwn

Mol ¢ Defenider 510-H

S/N 136184

il

Enviranmentsl Condifions

AANTNET ﬂ1ﬂ1H391 uilsznauns

Temperature E 25 *-3 *
Fressire : 1010 £ 45 mmbar
Personal Pump Drata Calibration Data
Flow Rate {ml/miir ) L o

Valie From Calib Curve

N, Beand Madel Serbil Nk Date Setling Actual (1} stid. )
1 2 3 1 2 3 ¥ w
Bl SKC 224-PUNKA 262101 06/ 10,2022 1,000 1,500 2,000 994 1,407 1,885 1,001 - 1,768 1000
oz KL 224 -PUKEA 26166 03/10/2022 1,000 1,804 2,000 1002 1,505 2,001 1008 - 19,707 0,998
BOF SKC 224-PCXNRE | B129EE 04/10/2022 1,000 L.500 2,000 as 1484 2,001 1.008x - 12508 1.000
HO4 SKC 224-PUXR4 BoZAE04 03/10/2022 1,000 1,500 2,000 1,000 1,502 2,000 1.004x - 5818 1000
BOG SKC 204-PCXRY 6126883 OB/ 102022 1.000 1,500 2,000 1,005 1,498 5,003 1.01%x - 22,692 0.959
06 BRC FR4-PONRY ZETLAE 08/10,2022 1,000 1,500 2,000 eas 1,507 1,888 LO0G6x - 11.738 L.oe0
o7 SKC 224-POXH4 826262 0441072053 1,000 1,500 2,000 088 1,492 1,955 0895 + 8408 1.000
il SKL 284-FCXRA G2E100 0471042023 1,000 1,500 2,000 1002 1408 2,008 1018 - 24.18 0890
Bog SKL 224-PCNRA 628479 06:10:2022 1,000 1,500 4,000 V96 1,490 1,004 0804 » 1,075 1000
BiQ SKC 4-PCXRA ERE- L 01072022 1000 1,500 2,000 a83 1,803 2,001 L017x - 34.588 0.9
Bl 5RC 2T-FOXRE SGE4ELS 0102022 L1004 1,800 2,000 ba4 1440 2,004 .00 — 14438 Looa
Hig SR 04 -IOKRA BA465E G3/10/2022 1,000 1,800 2,000 1,003 1,503 2.003 10105 — 19,005 0,988
B K 224 -PCRRA GOF07TE 037102022 1,000 1,500 2,000 995 1,500 1,983 0,997 + 2,708 1,000
Bla SKC 224-PLXRA 828313 bas1o.0022 1000 1500 2,000 498 1,491 1,988 0.992x + 0.007 1000
BiE SKC 24 -PONRA BRE4T4 0E10/2022 1,000 1,500 2,000 1,008 1,502 8,005 L.00ds - 10323 o.988
(L3 SKL 224-POXRA BRE4TT 03410/ 2008 1,000 1,500 2,000 93 1,504 2,001 1 OLGs = 31624 o.908
Bi7 SKC 224 -PENRA GEGEEN 031045022 1,000 1,500 2,000 897 1,454 1891 0,897y - 0339 1.000
B SKE 224 -POXRA 691484 o4/ 10,2022 1.000 1,500 2,000 1,003 1,500 2,001 1.008x = 16073 0880
Bl SKE 224 -PCXRA G651 555 0371002038 1,000 1,560 2,000 sa0 1,503 2,000 1,805 - '8.623 1.000
weo ske 224-POXRA BHLAET 05/10,2022 1,000 1,500 2,000 W91 1,504 1,984 1.016x ~ 33.631 0088
B21 SKE Fa4 -1 601531 06/ 102027 1,000 1,500 2,000 883 1,600 1894 1,001 - 6,669 LoOD
R22 KO 224-PCXRA AR1654 04/10/2023 1,000 1,500 2,000 1,003 1,501 2,003 1.011x = E0.428 08689
k) SR 224-POXRA TEBIUI 04/ 10,2022 1,000 1,500 2,000 293 1,508 2002 1.0V6x =~ 34.840 0,990
LRSS SRE 224-POXRA BREIAY 08s10:5022 1, e 1,500 2,000 CE) 1,502 2,000 1.018x - 22225 0-a99
B2E SKO 224-PCXRA THG4ES aerinsIoe I oo 1,00 2,000 1,001 1,812 2,001 0988 « 5048 1.000
B SKO 224-PUNRA TEATY 06/10/2022 1,000 1,500 2,000 299 1,498 1,843 0.596x + 2.802 1600
B2T SR 224-PUXHA BH18T3 OEA10s2022 L0900 1,500 2,000 994 1.503 1888 LOTIa~ 22976 0.998
BRE Shi 224-PCXRA a0LET0 D410/ 2028 1.be0 1,600 2,000 1001 1,500 2,007 1007 — 13501 1004
2B 224-PCXR4 628472 06/ 10/2088 1.000 1,500 2,000 1,000 1,496 1,008 1.802% — 5261 1,000
a0 SKE 424-PUXRA 691458 031002022 1000 1,500 2,000 1,007 1,600 2,004 1010 - 18,482 o.908
A5l SKE 224 -PEXRA BA1509 03410/ 2022 1.000 1,500 2,000 895 1,487 1,988 1004s - §8ED 1000
Bag Liid 294-PCXR4 R 0371042022 1000 1,500 00 ]3] 1,504 2,001 1.007x = 15.830 1000
(55 SKE 224-PCKR 081758 00102028 1,000 1,500 2,000 agd 1,488 1,881 6896 « DTHA 1004
B4 SKC 24 -PUXR4 $12062 341072022 1000 1,500 2,000 1,002 1,501 2,001 1008 ~ LTS44 2898
B35 SKE 224-PEXRY BOTAED Gir10/2022 1,000 1,500 2,000 LEE) L4986 1,885 1.001x - 7.351 1600
B56 SKE 224-PCXRE B2E1E4 DB/ 02022 1,000 1,800 | 2,000 Bag 1,495 1,599 1.000x - 4588 1000
B37 SKC 224-PCXRA BIE25D 06¢10/2022 1,000 1,600 2,000 Qg4 1,506 1,880 1013 — 25214 0890
Wis SKe 234-PCNRA 026187 D6/ 10/2022 1.000 1,500 2,000 087 1,486 1,806 1.002x ~ 8,342 1.000
B Sk 124-POXRA 034037 [TFRT TR EN 1,000 1,500 2,000 1,008 1,500 2,001 1008 — 16,624 08
Bao SKC 2I4-PUNES TaE348 08/ 1072022 1000 1,500 2,000 no4 1,505 1,988 L0Ldx - 2HG4E 0,9
Culibesied by | \ “- W Approved by a
h&\l L) Lt S
(M. Adal Dughloa ) 1 (M Peera Detssdom)
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| Persunul Pump Calibration Report

l Cilibration Metliod  Dry Cal Primary Flowineler

| l Model ¢ Defender 510-H

| /N1 136164

Environmental Conditions

WSS e 104, Aautans wadld Siim
£ S.P.S. CONSULTING SERVICE CO., LTD.

7 seownaludu 24 ouwnnalin KH21381WD LWEIRTNT NYANNY 10800

gy WAED

'5% ’ sé" 7 Sui Phahotyolmn 2. Phanolycthin Ad. Jompol. Chatuchak. Bapghok 10800
et - (562) SIITOTE. Fax (662 5134221, Formal s Sespscon.com. e S58C0n COM
r Persunal Pump Calibration Report
I_ Calibration Method @ Dry Cal Primary Fluwmeler I [_ Mudel © Defender 510-H S/N i 136164
Environmental Conditin
Temperatisre % 25 4 3 e
Pressiire . 1010 tas b
Personal Pump Data Calfbration Datu
Flow Rate {ml/min} N
N Nrand Muodel Serial Nu. Thutee Selling Actual {0 std. ) Yalu: Peoml CNRIMtloR Orrve
1 2 3 1 2 3 ¥ L
BEO SKC 224-PCXRS G04580 06/10,2022 1,000 1,500 2,000 1,003 1,488 002 1.001s - 22072 o890
BB SKC 224-POXRI 503480 06/10-2022 1,000 1.500 2,000 LEL 1,480 2,000 1.004x = 28,407 0988
uaz SKO 24-PCXRE 506673 03/10/2022 1,000 1,600 2,000 894 1408 1,806 1.001% — 4868 1.000
[LEE] SR 224-POXRI 510784 03/10/2027 1,000 1,500 2,000 1,000 1,499 2,002 10122 - 23,827 0,999
BE4 SKC 224-PFCXR3 508333 03/10,2022 1000 1,500 2,000 T 1,485 1,941 0.996x - LEIY 1.000
B85 SKC 224-FCXRI BOGTET 03:10/2022 1,000 1,500 2,000 ao4 1,502 1,888 1013 - 25.382 G898
BEd SKC 224-FOXH3 512025 05/10/2022 1,000 1,500 1,000 1,003 1,500 2,004 1.012x - 22064 0,998
BET SKC FL4-PCXRS | 804324 05/10/2022 1,000 1,500 2,000 908 1,496 2,000 L1001y — 2166 1.000
REE SKC 224-PCXKI 508307 05/10/2022 1,000 1,500 2,000 997 1,498 1,884 0.867x + LODE 1.000
nes SKC 224-PCXRS S08EE0 05/ 10,2022 1.000 1,500 2,000 1,000 1,500 2,002 1014y - 25,885 0.89%
w0 SKC 224-PCXRS 508366 05/1042022 1,000 1,500 2,000 a9z 1,503 1,099 1.015x - 31.618 0996
Be1 SKC 224-PUNRS E10818 05/10/2022 1,000 1,500 2,000 1,000 1,498 1,096 1,000x - 1,608 1.000
Baz SKC 224-PCXRI H10WET 05710, 2022 1000 1,500 2,000 1,002 1501 2,003 1.0183x - 24.030 n.gas
893 SKC 224-PCXRS 509645 05102022 1,000 1,500 2,000 L] 1,498 1958 1002 - 6,609 1.000
B4 SkC 224-PCXRE | AIZTBTI 0341042082 1,000 1,500 2,000 1000 1,500 2,002 1.013s - 25526 0.998
Bas SKC 224 -PCXRE Al2T921 03/10/,2022 1,000 1,500 2,000 @92 1,802 7,001 1.015x% - 30.26% 0,808
BEE SKC 224-PCXRE | AIZTIME Q3s10/2022 1,000 1,500 2,000 296 1,498 1,894 1.000x - 3.268 1000
Bt SKC 224-PCNRE | AT27955 | 03/10/2022 1,000 1,500 1,008 1,601 2,003 1.013x - 23.268 0,599
BOS SKC 224-PUXRE Al27858 0341042022 1,000 1,500 2,000 1,000 1,408 1,987 1.002x - T.288 Lo
Calibwrated by : Approved by
Mow
{80r. Al Danghlom) (M. Peern  Dihidim}

Temperature = 28 b
Pressure . 1010 + 15 mmbi
Persumral Pamp Data Calibrution [ata
Flow Rate {ml/min)

Value From Colibration Corve

L Hrand Mudsel Sertul No. Date Selling Actual (€} std. )
i 2 3 1 2 3 I; [
Ha1 SKE 224-POKRA 612069 06/10/2022 1.000 1,500 2,000 aos 1,496 1,980 0,984% « 3271 1000
B4R SKC FR4-POXRY 626041 06/10/2022 1,000 1,500 2,000 1,005 1,488 1,884 0.988x + 15,618 1.000
B3 SKE 2LA-PONAY 034636 08 /103022 1,000 1,500 1,000 808 1,992 BEBIx « 10565 1000
(11 SKC 224-PCXKE 520341 08/10/2022 1,000 1,800 1,000 1,002 2,002 1.011s - 21418 ]
Ba5 SKC 124-POCXRE 520504 04s10,2022 L0060 1,600 2.000 a8 1,089 0.883x + 5450 1.000
BAG SKC 224 -PCXRE 566743 06/ 10/ 2022 1,000 1,600 2,000 084 2,002 1.016x = 32.885 0,899
B SKC 224-PCXRE BEET4T 061072022 1,000 1,800 2,000 1,002 3,004 1.083% - 24.980 0.830
B48 SKC 244-PCXRE H66T43 0310/20832 1,000 1,500 2,000 299 1,098 0898 - 2114 1.000
[T SKe 204-1CKRE SGETHD 0571072022 1,000 1,500 2,000 1,003 2,008 1018 - 29,708 0.998
nso SKC 224-PCXRE H00400 06/10,2022 1,000 1,500 2,000 1,001 2,002 1.001x = 2.737 1.000
nan SKC 224-PCXRE S00363 06/10/2028 1,000 1,500 2,000 95 1,099 1.011x - 25.690 0.8ad
Bat SKC 224-PCXRE 093188 03/10,2022 1,000 1,500 2,000 w95 1,486 1,894 0.997x - 1.161 1.000
a3 SKE 294-PCNRE TOT6T0 0341072022 1,000 1,600 2,000 1,002 1,500 2,002 1.010x - 20,606 LT
[E2) SR 224-PCARS | 308871 031 0/2022 1,000 1,500 2,000 a93 1,500 2,001 1.017x - 34,518 0.989
nES SKC 510710 03/10/2022 1,000 1,500 1,000 LT 1,454 1,004 0.995x + 2.521 1.000
Bsg 5KC 511450 08:10/2022 1,000 1.500 2,000 1,002 1,500 #,001 1.004x - 7.562 1L.o00
857 SKC 224-FCXRE 510798 08/10/2022 1,000 1,500 2,000 897 1,492 1,998 0.986x +1.100 1.000
B5E SKC r24-PCXRE 500852 08/10/2022 1,000 1,500 2,000 1,000 1,486 1,009 1007 - 19113 0988
B5Q SR 294-PCXR3 509662 Or1002002 1,000 Lavn 2,000 G408 L5083 1,984 0.997x « 2.935 1.000
BE0 SKC 204 -PCXRI 5120585 03s10/2022 I, 000 1,500 2,000 1,006 1,500 2,003 1.010x - 10.563 o.098
BE1 SKC 124-PCXRI B03915 0471072022 1,000 1,500 2,000 094 1,480 1.998 1.004x - 11.788 1.000
Bo 8KC 224-PCNRI EOS0TS 03/10,2022 1,000 1,500 2,000 a98 1424 1,990 0.097x - 0.064 1.000
[1L5] SKRE 324-PCXRI 511432 02/10/200% 1,000 1500 2,000 991 1,501 100 1.017x - 33.481
1) SKE LEA-POXRS 50B302 03/10,2022 1,000 1400 2,000 @97 1,492 1,980 0,892« + £.208
BE&S SKC 224-POXR2 508310 06/10/2023 1,000 1,500 2,000 1,002 1,500 2,003 LOLAx <2199
B&e SKC 224-PONRA S00HE] 08s10,202% 1,000 1,500 2,000 1002 LA 1,901 0.988x + 13.904
B&T SKRC -MCXRA 506208 06/10/2022 1.000 1,500 2,000 a3 1,508 2,004 1.017s - 32.768
H&E SKC 224-PCHRD 505872 05/10/2022 1,000 1,500 2,000 1,002 1,481 1,897 0.094x + 5.237
RE2 SKC 224-PCXRY 50837 05/10/2082 Loon 1,500 2,000 1,000 1,498 2,000 L.OI0x - 21,330 0,989
ATa SKC 224-PCNRY 510623 057102022 1,000 1,500 2,000 ane 1,503 1,987 1002y - 8,054 1.000
BT SKC 224-FCXR3 508367 a5/10/2022 1,000 1,500 2,000 280 1,508 2,002 1.018x - 37.025 0.998
7 SKO 224-POXRE 505897 05/10/2022 1,000 1,500 2,000 1,001 1,498 1,883 0.993x + 5731 1000
Bia SKC 124-PORRY 512006 05/10/2023 1,000 1,500 2,000 1,001 1,501 2,008 1.0145 - 24,307 0989
BT SKC 124-PCXRI 505990 057102022 1,000 1,500 2,000 896 1,495 1,994 a9 - 4,284 1.000
B75 SKC 224-PCXRA 500620 0571072022 1,000 1,500 2,000 458 1,498 1,880 0,995y + .08 1.000
BT6 SKC 224-POXRY 5OBE1Y 037102022 1.000 1,500 2,000 aod 1,498 1,098 100G - 14.003 1.000
By7 SKO 224-PCNRE 508301 06710/ 2022 1.000 1,300 2,000 1,000 1,601 2,003 1.014x - 24,845 0889
H78 SKC 224-PCXRE 10877 nes10/2022 1,000 1,500 2,000 988 1,503 1,899 1,012 - 47,321 0889
BT SKC $24-POXRI 510690 06/10,2022 1,000 1,500 2,000 254 1,483 1,994 0,908 = 0,905 1.000
Unlibrated by
(Mr, Poers - Dt}
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Rotameter Calitrition Report (For Persunal Pump High Flow Adjust)

— 1 |

Caliteation Method © Dry Cal Primary Flowmeter

J I Model © Defender 510-H

S/N 136164

il
N

Culibration Data

Hotameter Data Calilsrition Data
Flow Rate {mb/ min }
Value Fros Calibration Curve
M Beand Mided Thate Flaw Rate ( Heading ) Actual () sid.}
1 2 3 1 2 a | R

H-RO1T Pwyet VFR-GE /108022 500 1,000 2.000 L0289 9028 LaTE.T 0:995% + 5447 0,889
W-Ro2 Dviyer VFB-65 05710/202% 500 1,000 2,000 5008 8953 18RS L.00ZY - 5.358 1.000
H-ROd Pwyer VFIl-65 0/ LhrI0ET s00 1,000 2,000 aha.1 8877 199849 0,884 + 1,850 1.000
H-RO4 Thayer VEN-65 oL/ T02E 500 1,000 2,000 4860 289.8 2018.5 1,007 - 11.650 1.000
H-RO5 Irwyer VFH-65 061072083 B00 1,000 2,000 W DEE.1 16881 1,004 — HO0U6 1000
1-RE Duryer VFB-85 04/10r2028 H00 1.000 2,000 506 8824 19768 o.g89x - 2492 0,850

Calitrated by

MJ\ D Approved by

(MeAdul Danjgklom )

(Mr. Peeru Dietudom )

U3t (0d.7.104. paudaie wadid e

5 E
S 25.P.S, CONSULTING SERVICE CO., LTD.
- -ﬁ 7 watmnlnAY 24 GUUNNATERY GEIISINTE REASHT NN 1DS0D
8 > & g Sranolyoinin 24, Phatoljothis Ac. fompol, Chatackak, Bangeok 10900
P X ’
"+ Pranes (6611 335-4370-72 Fan - (567) SI34A22L E-mail - saleBnpacon L. W Specon.com
| Rutameter Calibeation Report (For Personil Pump Low Flow Adjust) |
| Calibration Method @ Tiry Cal Primary Flowmeter I I Model @ Drefender 510 §/N 7136164 l

Calibrution Data

Rewmaler Thata Culibrativn Datn
Flow Rute {ml/min)
Value From Calibration Curve
Nu. Kramil Muiel Date Fluw Kate { Reeding) Actund {13 sid, )
1) 2 a 1 2 3 ¥ R

L-Rot Thyer VFA-21 0471072022 50 108 200 50.2 101.0 203.9 887K « 2,546 1.004
L-ROZ2 et VFA-Z1 D5/10/2092 50 100 200 (%] 1013 2005 1,007x — 0870 0.096
L-ROJ Dhoyer VFA-21 0G0/ 208E 50 100 ou 604 89.8 202.3 1.017x - 1.042 1.000
L-Ro4 Dwyer VEA-Z1 DR 10/ 2022 50 160 200 50.2 100.9 01,0 1.008x - 1.004 0.58%
L-ROS Dwyer VFA-21 051072022 B0 100 200 50.2 0.8 203.0 0.000x + 1873 1.ooo
(T Lhyer VEA-21 04710/20% 50 100 200 502 @9,1 2015 10045 - 0364 1.000

Ualitirated by

Appruved by 2

Ml Dulons

(ol e

(MrAdul Dengiklom)

(Mr, Peera  Derudoen )




QUALITY CALIBRATION CO.,LTD. S,
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Thi7
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e
" ’ s
www.qealibration.com B T
CERTIFICATE No : 22M2367 PAGE: 1 OF 2

REFERENCE No : 64386-1
Certificate of Calibration

EQUIPMENT g DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO

MODEL : XS 105DU

SERIAL No - 1126422905

ID No : BA 05/50

CONDITION AS RECEIVED  : USED ITEM

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

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

0¢-ce

CALIBRATED BY : TETNITHI W.
CALIBRATION DATE : 11-Mar-22
APPROVED BY : [

PONGSAK J.
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22

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

F-GO10 REV 02

QUALITY CALIBRATION CO.,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 8094584
www.qealibration.com

CERTIFICATE No : 22M2567 PAGE:20F2

Calibration Report

EQUIPMENT 3 DIGITAL BALANCE MODEL : XS 107DU
MANUFACTURER $ METTLER TOLEDO SIN f 1126422905

1D No + BA 05/50 RECEIVED DATE E 11-Mar-22

AIR PRESSURE 3 1008mbar £+ Tmbar CALIBRATION DATE 11Mar-22
AMBIENT TEMPERATURE ! 225 0210 RELATIVE HUMIDITY 49 %RH = 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

3

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 CO2210415 09-Feb-23

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. 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 20 g WAS 0.000004 ¢
4. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

W

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)

0,00 0.00000 0.00000 0,000058
0.02 0.01999 0,00001 0.000058
0.10 0.09999 0.00001 0,000059
0.20 0.19999 0.00001 0,000059
0.50 0.50001 -0.00001 0.000058
1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059

5.00 5.00001 -0.00001 0.000061

10.00 10.00005 -0.00005 0,000063
20.00 20.00006 -0.00006 0.000069

50,00 50.0000 0.0000 0.00011

100.00 100.0001 -0.0001 0.00019

120.00 120.0001 -0,0001 0.00022

6. OFF CENTER LOADING ERROR
POINT READING (g)

! 10.00001 50.0000

3N 4 2 10.00002 50.0000
3 10.00001 50.0000

- 3 4 10,00001 50,0000
5 10.00002 50.0001

OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
IHE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED [!\’/f\

L T L O e e

END OF CALIBRATION REPORT

F-GO10 Ry 02
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PerkinEimer’
For the Better

Spectrum BX Preventive Maintenance (PM)

Gompany Name: 5.P.5. Consulting Service Co. Lid.
e T Soi Phaholyothin 24 ,Fhaholyothin Rd. Jompol,
Chatuchak, Bangkok 10904
User Name: K Sukanda WO Number : WO-01653393
Telephone No.: 083-033-6738 Certificate Number: IR1108-2022
_Cushg:;:;eseurp:pori Tanongsak PM Number : lofl
Da‘:ﬂzﬂﬁf";”sd: 17-Aug 2022 A 17-Aug 2023

Scope

The purpoeso of Thiz PR iz o ensure the continued tunationality of the Spectrum FTIR Spedropholometor by
Ingpecting and replacing any worn of damaged parts. This zervice should only be performed by 2 trained
represantatve of ParkinElmer

The documnent an be used for epadrum One, Spectum Cne, NTE, Spadrum 100, Spedrum 1000, Spadum
Crtica, Spectrum d000F and the Frontier Series of FTIH Spedhroprotometarz,

The customer should save their method beforas the PM begins.

General Instructions:

The cugtomer must provide the enginger operational datalo demoenstraie rocent instrument porformance orier (o
stating the P Ahwayz check with the customer befare making any changes that may affedt the customer’s analyas
should be signad by an authorized PerkinElmer and customer represeniztive and left with the cugtomer. Update the
PR gtickar and instrument logbook ag rog uired

General Instructions:

The cistemer must provide the engineer eperational data (o demonsirale recent iNSirument performance orier (o
starting the PM. Abways check with the customer before making any changes that may affedt the customer's analyas
ar callbeation, including & cument back-up of system settware andfor data files The completed docament should be
signed by an authorized PerkinElmer and cusiomar repraseniative and lefl with the customer.

Update the PM stigier and instrument loghook as required.

Copyright Information

Thig document containg proprietary information that is protecied by copyright. All rights are reserved.
Mo part of this publication may ba reproduced inany form whatsoevar or rangated inlo any language witheul the
prior, written permizzion of PerkinElmer, Ine Gopyright @ 2013 PerkinElmet, Ine

| R

PerkinElmer’
For the Better

Trademarks

Registered names, rademarks, ete. used in this decument, even when not specifically marked ss such, are prolecied
by law. PerkinElmer is aregistered trademark of PerkinElmer, Inc. All other trademarks and registered tfrademarks
not awned by PerkinElmer, Inc. or its subsidianes that are depicted hersin are the property of their respeciive owners:

Exnapt as specticaly set foth in iz tarms and conditions of sale, PerkinElmer makes no Warranty of any kind wiih
ragard 1o this decumant, inciuding, but not limited to, the implied warmnties of merchantskility and filness for a
paticular purposs

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

Component List

b it ;spec"'c Serial # Software Version | Configuration Notes
Spactrum BX 70366 531 | std KBr B/S
Parts Lists
Parts Included with the PM
Fart Number {if e : IBatchfLoUSN Expiration Date
applicable) Description Quantity ¥ (AN
Ni171159 Desiccant o NA Na
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PerkinEimer” PerkinElmer”
For the Better For the Better
Procedure Checklist B _Gain
Use () to check off those steps in the checklist that have been completed. Specification Value
& : Gain
+ faangral Less than +/-9.5 7.09/ 8.54
B Sowurce and Source Mirror
B Buoam splitter #  Malch
2 e
= Opllcal K Specification Value
B Mirror
Match
2. Mechanical: NA 3.26
E  Motors mcluding Electronics unit fan
B Purge seals
B Chango Deskcant 3. Performance Test: .
B Signal to Noise Ratio (3NB) — {Record typical SWNE Valug).
X I 3 z
A FIROHONIBR b Detector Type Typical SNR
B Laser Outpun
Signal 1o Noise Ratio DTGS [MIR} 3548.62
Specification Value Laser Gain
1000, Paragon, RX or BX
Laser Qutput 16 411 e i 4. Wavenumber Calibrate:
B Wavenumber Galibrate
E EndStop
Specification Value Certified Valus (om-1) alus Bpecfication | Difference (ctn-1)
End Stop 082,22 08210 +-0.5 012
+/~ 50 3.00
060,14 060,03 +-0.5 o1l
E  Zoro Path
1,38 1.42 +-0.5
Specification Value 160138 160142 04
Zero Path 1583.04 158331 +-0.5 0.27
+i= 20 -7.00
1028.42 102852 feac 0.10
B Energy
Specification Value
Energy
NA 15032.00
Spectrum One/NTSM00/100W/100 Optica/00400F Frontier Series Preventive Mainten Spectrum One/NTSM00/100N100 Optical400/400F /Frontier Series Preventive Maintenance:
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PerkinElmer”
For the Better

o

. Review:

Review with the customer PM work performed.
Reset desiccant and service infervals on maintenance dialog
Review with the cusiomer routing maintenance procedures.

Discuss recommended customer-supplied materials 1o have on hand
Altach PM sticker.

Update Loghoolk.

o R 4 R 2 2 O 5

Additional Comments

Additional Comments Regarding the PM

Review

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

been completed.

Fasses B Falls T3 the preventive maintenance.

Review of Preventive Maintenance:

Authonized PerkinElmer Bepresentative: Date:
’_J/ é) 17-Aug-2022
t (DOMMMATY YY)

Authonzed Customer Representative: Date:
17-Aug-2022
[DOMMMYYY)

‘S

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

for =

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

Y BTIE wau ;;nr"
ARCHE AR GO LT

YA neviAra vl
Operator Signature : _,f/.f" i Date : Jan 5, 2022
{Mr. Channarong Khiao-Un)

Test Engineer




WiO-01756957/2022
Perkin!

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 6300DY

Customer ; 5.P.5.Consuling Senvice Co,Ltd Date Tested: July 11,2022
Recommendation Recertification
Address : 7 Sci Fhahelyothin 24 Period B Maonths
P aholyothin Road Recertification Due: January 11, 2023
Jompol Chatuchak, Bangkok 1090 Date Last Certifizd: January 12, 2022

User Name: K.PhenphaViphasthawat Yisit Mumber: 1af2

Phene: 0839259252 PerkinElmer Phone: 02-713-6420 ext 206
Fax: 025134221 FPerkinElImer Fax: 02-318-5537
CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED
’DDEL SERIAL NUMBER
Tk A 5300DY 077C7042401

[TESTED EQUIPMENT
P Methods

CALIBRATION NUMBER EXPIRATION

[TEST STANDARD USED PART NUMBER
ultelement Standard MOG2-1579

EXPIRATION DATE
August 30, 2022

laveral Solutian MO5E-2152 Movamber 30,2022

I>

PerkinEim

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-01756957/2022

2% HNOZ

10 % HNOZ

15 Wawecal solution M930-294F August 30, 2023
Instrument Cal. STD4 1930-0221 Algust 30, 2022
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

SERIAL NUMBER  077C7042401

=

. MECHANIC AL CHECKS
A Inspect and clean all fans and filters

B. Inspect and replace as recessary, all torch components including the BF coil.

. Inspect all tubing for sign of clacking or leaking.
D Adjust water and gas pressure regulatar settings .
E. Inspect and lesk check pneumztics drawers.
F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A Inspect and clean all optical components.
B. Asreqgiured, check and replace all purgefilters.
C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS
A Perform preventive mairtenance on chiller.
B. Flush out the chiller every vear.
4. PERFORMANCE CHECKS
A Torch Wiew Alignment.

B. Wavelenath Calibration.

DATE TESTED

July 11,2022

E

ol sl ) cll2olloll2|l2]| o2
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Page 1aof4

PerkinElmerLid. 280 20i 17, Rama 9 Road, Bangkapi, Husy Kwang, Bangkok 10310

Fage 2 of 4

FerkinElmer Ltd. 200 S0i 17, Rama® Road, Bangkapi, Huay Kwang, Bangkok 10310
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Perkin=l

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO 73695772022

SERIAL HUMBER : 077 C7F042401 DATE TESTED : July 11, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UY As 1583.696 nm = 0007 0.00544

Ni 231.604 nm =0.008 0.00704
Ni  341.476 him z=0mz2 0.00757
Spectral Resolution : VIS La 408.672 nm = 0020 0.01638
Ba 455403 nm =z0025 0.02391
Preclslon
As 183656 nm W% RS0 =1.0 0.91 ]
Zn 213856 nm W% RSD =1.0 0.87 %
Mn 257.610 nm RS0 =1.0 0.76 %
;\33 La 379.472 nm %RSD =10 .59 %
r'\) Ba 455403 nm % RSD =1.0 0.53 %
L Ba 493408 nm %R5D 1.0 0.55 %
Detactlon Limlts : Axlal TI  190.080 nm 3sd) 551 ppb
As 183696 nm 3isd) .58 [u]uls]
Pk 220.353 nm 3(sd) 0.50 ppb
Datactlon Limlits : Radlal As 193596 nm 3isd) 2T [alals]
£n 213856 nm Alsd) 0.03 ] uls]
Mn 257.510 nm 3sd) 0.0 Jalslal
La 379478 nm 3sd) 0.04 ] als]
Ba 455403 nm 3isd) .01 fafals]
Ba 493408 nm 3{sd) 0.00 [eluld]
BEC : Axial (1B xs00415-15) Cd 226.502 nm =180 ppb 12.46
BEC : Radial (23 10000058 M 257.610 nm =45 pph 30.82
Page Zof 4

PerkinElmerLid. 280 20i 17, Rama 9 Road, Bangkapi, Husy Kwang, Bangkok 10310

WO-01756957/2022

I>

Perkint
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DY

SERIAL NUMBER  077C7042401 DATE TESTED July 11,2022

Remarks:
Commissioning follow as Commissioning perfurmgnce shests.

This is to certify that the above tests have been parfomed and the configurstion tested

IZ' meets
I:l does not meet

the PetkinElmer Specificstions listed onthis cerificate.

This certificate coes not modify FerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Departme erkinElmer Ltd.

Bwky  wsidm

[ ir. WWiphan Promlumda i

Authorized Representative:

Senice Engneer

Fage 4 of4

FerkinElmer Ltd. 200 S0i 17, Rama® Road, Bangkapi, Huay Kwang, Bangkok 10310




STATA

N a= 1i3Hm lnegun 1l THAI UNIQUE CO., LTD.

0
II.' 80-82 nuulszefiflas wwiansguvsnn wanszuas nganw 10200
80-82 Prachathipatai Rd.. Bangkhunphrom, Pranakorn, Bangkok 10200

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

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

Date : 10/08/2022

ELECTRONIC TEST

CPU Mpass O ra
LCD TEST B pass [ FarL
VENT TEST M pass HEINIR
KEY ECHO TEST M pass O ra
DESTRUCTION RAM TEST M pass O ran

RUN CHROMATOGRAM TEST

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

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

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

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

VARIAN SERVICE DEPARTMENT
FR-5V-029 Rev, (4

e 1i3HM lnegla @il THAT UNIQUE CO., LTD.

o
Ill' 80-82 nundszyiBillos wwiawiayuwsnmy Luanssuns nfanwe 10200
B0-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fux. 0-2280-1788, E-mail : thawau@thaiunique.com, Website : www thaiunigue.com

Detector Sensitivity { FID )

Detector Response Result Specification

Baseline Noise (uV) 2.94 < 50

Baseline Drift (%) 0.18 < 1
Sensitivity ( 8/N for C15) 4,000 = 1,024

Temperature Specification

Temperature Set Result Specification

Column Oven (" C) 80 80 +5

Injector (* C) 220 220 +5

Detector (" ©) 300 300 +5

Incubator (" C) 60 N/A +=5

Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.68 =5 :
Retention Time C15( %) 0.01 <= 0.5

APPROVAL :
Signature: S-'-*’ vwret,

Engineer : Suwarot Trikainut rﬁﬁ%
-
Date : 10/08/2022 %M{P
Wik
A
2" '5 22
Heson SERVICE DEPARTMENT

FR-SV-029 Rev, 04
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THAI UNIQUE CO., LTD.

80-82 auulszeFiflan wwauisgumsnn luanszuas ngamwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakomn, Bangkok 10200
Tel. 0-2629-0191-6. 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@thaiunique.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
Cl15 Area 1 117,172
Cl5Areal 119,182
Cl5Area3 117,982
Cl15 Area d 118,589
Cl15 Area 5 117,592
C15 Area Average 118,103
TR RSD(<5%) 1.68

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

less than 5 %6 for M

L injgctiong. To ¢

leulate the %RSD, select the C15 pedk area for each of the five ( 5 ) samples,

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

% RED = ( sid.dev /avg ) * 100

| Compliance dPass

| O Fail ‘

Suwarst

Performance by

R

Date fofC"Z /2022 %‘&U‘-{‘?
B S
Comments >
c:'__::‘ /
Reviewed by - Dare | 19/o% /202 z
<)
2-‘ Fh{ 11

SERVICE DEPARTMENT

1%

13t Inegin e

THAI UNIQUE CO., LTD.

80-82 auulszwiBflan wwianayuwsHy LwansEUAs ATINNY 10200
B0-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawat@:haiunique.com, Wehsite : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CISRT 1 4.048
CISRT2 4.048
CISRT 3 4.048
CISRTA4 4.048
| CISRTS 4,048
CIS RT Average 4.000
T 9% RSD(=0.5% ) (.01

* The precision specification should be less than (1.5 % RSD ** (- Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manyal injections. To caleulate the %RSD, select the RT €15 peak for each of the five ( 5 ) samples.

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

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

Compliance E/I:ztss ] O Fail
| Performance by 1 Sri‘ff il («F[ﬁ
= =
Date 2o ‘;}U*\
10012022 O
Comments =
— 4 >
Reviewed by e | Daie | {fofoyg /2023
el 5
’,’1,5 11
VARIAN SERVICE DEPARTMENT
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@ Ut 109,710, noudads wads i
§ ] S.P.5. CONSULTING SERVICE CO., LTD.
% RSHERS DAY 10800
% ék‘ r Sol Pnzhoty ¢< Phanatyathis g, Jempe!, Ghelucha Jangkok 10850
Tel (862} 039-1370-72. B £ (£57) S134221, B-mal s poim{emsron.com. W sEEen oo
— — —_— —— e —
— — — ="
I High Volume Air Sampler Calibration Report
— — — —
| Calibration \‘[elhod Muitipoim Orifiee Flow Transfer Standard Model : TE 50254 I S/N 13611 —I
— — — ——— — —
Calibration Data
High Volmne Air Sampler Data Calibration Data
Recorder No. Blover No. Date Actual Flowrate (ft'/min) R
BO1 BO1 01711/2022 y=1,277x-6.403 0,809
BO2 BO2 03/11,2022 ¥y = 1.083x+3.508 0.995
Bo3 BO3 03/11/2022 ¥y =1.1438x-1,010 0.996
BO4 BO4 04/11/2022 y=1.206x-3.858 0,995
BOS BOS D1l/11s2022 y= 1.317x-8.733 0.997
BOG Bog 01s11/2022 y=1268x-5.920 0.998
BOT Bo7 01/11/2022 y = 1.228x-6.265 0.998
BO8 BO&a 08/11/2022 y=1,180x-3.496 0.995
BOg B2 03/11,2022 y = 1.246x~5.341 0.987
BlO B10 01/11/2022 y=1,087x+1.837 0,587
Bil Bl1 07/11,2022 y=1.163x-2,164 0.998
B12 B12 04/11/2022 y = 1.201x-3.884 0.998
13 B13 01/11/2022 y = 1.266x-8.918 0.995
Bld Bl4 02,11/2022 y=1.269x~-6,120 0.008
|| quwmmﬁiuwﬁmmﬁ B15 B15 02/11/2022 y = 1.149x-1.829 0.997
Bl6 Bla 02s11/2022 ¥ = 1.212x-4.268 0.98%9
B17 B17 04s11/2022 y=1,172x-2.143 0.987
B18 B18 04,11/2022 y=1.3821x-9,413 0.998
Big Blg 02/11,2022 y=1.856x-11.184 0.997
B30 B20 04/11/2022 y = 1.310x-8.682 0.897
B21 BZ1 03s11,2022 y=1.156x-2.174 0,899
BEE B22 02r11/2022 y = 1.268x-8.740 0.988
B23 B23 04/1172022 y=1.24Tx-5.764 0.996
Bad B24 Dis11rs2022 yo= 1 1681x-2,123 0.989
BE25 B25 02/11/2022 y = 1.025x+3.341 0.897
B2s B28 02/11/2022 y= 1.234x-6.128 0.995
B27 B27 03/11,2022 y=1.220x-5.822 0.997
B2a B2E D2s11s2022 ¥ = 1.253x-6.6086 0.998
B29 B2 08/11/2022 y=1311x-8.876 0.8897
B30 B30 07/11/2022 y o= 1.064x-7.252 0.998
B3l B31 0Fr11s2022 ¥y =1.215x-4.628 0,995
B32 Bag 03/11/2022 y=1.258x-6.433 0.097
ikt B33 03/11 /2022 ¥y =1.329x-7.779 0.986
B34 B34 03/11/2028 y =1.287Tx-7.491 0.998
Calibrated by : B _Mg\_ “u\!\_..&@_n_ Approved by : (: é‘i ‘,/:i &
(Mr. Adu) I}augllclomr {Mr. Peern Detudom)
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Gas Sampler Box Calibration Report

Calibration Method :

Pry Cal Primary Flowmeter

Maodel : Dry Cal DCL-ML ISfN : 136164|

Calibration Data

sas Sampler Data

Calibration Data

_ U3 (2d.1.184. AauTaR wedid hina

t“
5 i £sps.  CONSULTING SERVICE CO., LTD.
?ﬂo‘! e 1 ammlmm 22, Phanolyathin Rd., Jempal. cnucmm;:n“;;:k‘\on?u:

Tl ¢ (662} §33-4370-72, Fiax 1 (662) 5134221, E-rail - oo BSpscon.com _ . Spsoon.com

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

CALIBRATION REPORT

DATE ; 07 November 2022

Actual Flow Rate (ml/min)

i Sampling Line A Sampling Line B
No. | Rotameter Date (Constant Flow) il - e

{ml/min) MNormal Condition i Normal Condition Caniditicn
BO1 | 2 (A&B) | 01/08/2022 200 200.6 199.2 200.4 189.0
po2 | 2 (A&R) | 01/09/2022 200 200.4 198.0 200.5 199.0
BO3 | 2 (A&B) 0z/08/2022 200 200.8 189.2 200.8 189.1
po4 | 2 (A&B) 01/09/2022 200 200.4 199.0 200.4 185.0
BO5 | 2 (A&B) | @1/09/2022 200 200.56 199.1 200.6 1998.1
po6 | 2 (A&B) | os/08/2022 200 200.4 199.0 200.5 199.1
Bo7 | 2 (A&B) | 01/09/2022 200 200.6 198.1 200.5 198.0
BOS | 2 (A&B) | 05/09/2022 200 200.4 199.0 200.4 199.0
Bo9 | 2 (A&B) | 02/09/2022 200 200.5 199.0 200.6 199.2
B10 | 2 (A&B) | 01/09/2022 200 200.6 199.1 200.5 189.0
B11 | 2 (A&B) | 05/08/2022 200 200.8 198.1 200.7 198.3
B12 | 2 (A&B) | 01/08/2022 200 200.5 199.0 200.5 189.0
B13 | 2 (A&B) 05/09/2022 200 200.4 199.0 200.7 199.2
B14 | 2 (A&B) | 01/08/2022 200 200.6 199.1 200.6 199.2
B15 | 2 (A%B) | 02/09/2022 200 200.4 199.0 200.5 199.0
B16 | 2 (A&B) | 02/09/2022 200 200.8 199.1 200.5 189.1
B17 | 2 (A%B) | 01/09/2022 200 200.5 199.0 200.6 198.1
Calibrated by © Approved by * T

Adul Don g Mo

(Mr. Adul DangKlom)

|

(Mr. Peern Detudom)

(™M Adul Ihny.hl«m?

SERIAL NO.
Calibrator {Dilution System)
Brand T APL Model 2 T00
Last Cal. Date 1 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas : Niric Oxide (NO) Cylinder No. :De3g192
Certified Dare T 20 April 2022 I Expired Dute : 20 April 2024 Cylinder Cone. 1 49.1 ppm
CALIBRATING CONDITION
— e —_—
Pressure Temp. °c % RH |
CALIBRATION SETTING
Span Initial Reading {Before Adj.),PPB Final Reading ( After Adj.),PPB
Set Point Expected Concentration Anulyzer Response sDif Analyzer Response Slope
Zero 0 0.10 - o x:
NO Span 400 400.1 0.025 400.0 1.009
N, Span 400 400.3 0.075 400.0 1012
APL Model 200E N0y, 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 508 e/ min G00 = 50
OZONE FLOW 78 ce/min BO + 15
PMT 103.2 mV =20 - 150
AZERO 93.9 mV -20 - 150
HVPS 674 b 420 - 900 constant
RCELL TEMP 50.1 “c 50 + 1
BOX TEMP 20.2 %c 8- 48
PMT TEMP 7.2 e Tx2
MOLY TEMP 315.1 “c 315+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.8 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PFB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.009 o 1.0 =03
NOy Slope 1.012 - 1.0 = 0.3
NO Offset 1.6 mV -20 10 +150
NO, Offset 1.0 mv -20 to 150
Stubility at Zero 0.1 PPB < 0.2
Stubility at Span 0.2 PPB < 2 ppb @ 400 pph span gas
e —_— — —
Calibrated by ACLU:" UWU\HW Approved by

\J (Mr.Peern Detudom)
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Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e
" ’ s
www.qealibration.com B T
CERTIFICATE No : 22M2367 PAGE: 1 OF 2

REFERENCE No : 64386-1
Certificate of Calibration

EQUIPMENT g DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO

MODEL : XS 105DU

SERIAL No - 1126422905

ID No : BA 05/50

CONDITION AS RECEIVED  : USED ITEM

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

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

0g-ce

CALIBRATED BY : TETNITHI W.
CALIBRATION DATE : 11-Mar-22
APPROVED BY : [

PONGSAK J.
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22

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

F-GO10 REV 02

QUALITY CALIBRATION CO.,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 8094584
www.qealibration.com

CERTIFICATE No : 22M2567 PAGE:20F2

Calibration Report

EQUIPMENT 3 DIGITAL BALANCE MODEL : XS 107DU
MANUFACTURER $ METTLER TOLEDO SIN f 1126422905

1D No + BA 05/50 RECEIVED DATE E 11-Mar-22

AIR PRESSURE 3 1008mbar £+ Tmbar CALIBRATION DATE 11Mar-22
AMBIENT TEMPERATURE ! 225 0210 RELATIVE HUMIDITY 49 %RH = 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

3

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 CO2210415 09-Feb-23

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. 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 20 g WAS 0.000004 ¢
4. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

W

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)

0,00 0.00000 0.00000 0,000058
0.02 0.01999 0,00001 0.000058
0.10 0.09999 0.00001 0,000059
0.20 0.19999 0.00001 0,000059
0.50 0.50001 -0.00001 0.000058
1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059

5.00 5.00001 -0.00001 0.000061

10.00 10.00005 -0.00005 0,000063
20.00 20.00006 -0.00006 0.000069

50,00 50.0000 0.0000 0.00011

100.00 100.0001 -0.0001 0.00019

120.00 120.0001 -0,0001 0.00022

6. OFF CENTER LOADING ERROR
POINT READING (g)

! 10.00001 50.0000

3N 4 2 10.00002 50.0000
3 10.00001 50.0000

- 3 4 10,00001 50,0000
5 10.00002 50.0001

OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
IHE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED [!\’/f\

L T L O e e

END OF CALIBRATION REPORT

F-GO10 Ry 02
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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:ical-center@sithiphom.com http://wwwsithiphorn.com CALIBRATION 0394

Cert. No. : SP22018
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

1D No.: SPD3/58

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 IV

Ambient Temperature: (244+5) %G

Relative Humidity : (60.1+25) %

Received Date : 30 AUGUST 2022

Calibration Date : 30 AUGUST 2022

Date of Issue : 31 AUGUST 2022

Calibrated by : Nathakom Pisutpaisan

7 L -

( Thanakul Petchurai )

Approved by :

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

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

NTTE CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : SP22018
Joh No. : VC655P0008
Pages :20f3
Calibration Method :

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

The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

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

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No. Cert. No.  Due Date
Holmium liquid RM-HL 29706 87569 13/10/2022
Didymium liquid EM-DL 28912 87588 15/10/2022
Neutral density filter RM-1N2ZN3N 13877 87600 15/10v2022
Potassium dichromate solutions RM-0204060810 14204 87614 16/10/2022
Potassium Todide solution - KI-0701-001 CI-0090-22  08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.8 -0.02 0.16 2.00
536,56 536.5 -0.06 0.16 2.00
640.50 640.5 0,00 0.16 2.00
740.09 740.0 ~0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664

7 o -
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

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

(Without adjustment)
‘Wavelength Nominal Certified UUC* Reading Error Uncertainty k
Materhl oy e mesibmics(A)  AbearhansefA} (A +(A) Factor

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

" 440.0 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
3 29360 1.0 0.9822 0.9810 -0.0012 0.0028 2.00
™ 546.1 29914 0.7 0.6962 0.6960 -0.0002 0.0028 2,00
= 29381 0.5 0.5076 0.5070 -0.0006 0.0029 2.00
E 29360 1.0 1.0221 1.0202 -0.0019 0.0028 2.00
s 590.0 29914 0.7 0.7238 0.7230 -0.0008 0.0029 2.00
E 29381 0.5 0.5364 0.5360 -0.0004  0.0031 2.00
ZE 29360 1.0 0.9751 0.9732 -0.0019 0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010  0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004 0.0032 2.00

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

= 20 0.2436 0.2419 -0.0017 0.0101 2.00
E 40 0.4905 0.4855 -0.0050 0.0115 2.00
g 235.0 60 0,7453 0.7388 -0.0065 0.0067 2.00
T 80 0.9920 0.9839 -0.0081 0.0071 2.00
5 100 1.2487 1.2414 -0.0073 0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230

Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode ~ 0.0001 A
Parameter Setting

Measurement Mode Wavelength, Absorbance
Wavelength Scan 1100 nm-190 nm
Secanning Speed 7.5 nm/min

Data Pitch 0.1 nm

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

Stray Light** UUC* Reading at 220 nm

Transimission T(%) Absorbance(A)

0.0107 3.9886

**Specific Acceptance :
Transmission <= 1.0 T(%), Absorbance = 2.0 A
**Siray light not TISI Accredited

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-T512-04-4-020664
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Reguest No. 21-65/0455

Submitted by
Address
Calibrated at

Instrument Calibrated :
Description
Manufacrurer L ACO
Model 12127

Serial No, < 130006

AN

Metralogy (Thailand).

measured values only.

Date of Receipt

Date of Calibration

: Sound Calibrator

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

CALIBRATION CERTIFICATE

¢ 8.P.S, Consulting Service Co..L1d.
: 7 Soi Phaholyothin 24, Phaholyothin Read, Jompol, Chatuchak, Bangkok 10900,

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

Ambient Envirenment

Temperature
Relative Humidity

Ambient Pressure

Standards vsed : 1. Digital Function Synthesizer NF Electronic DE-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A $/N OF 2214,

4. Digital Multimelter Agilent 34401A $/N MY 44005560,
5. Pressure Transmitter Vaisala PTB202AD $/N T0650001,

6. Audio Analyzer Keithley 2015-P §/N 4106495,

7. Condenser Microphone Bruel& Kjacr 4180 $/N 2889871,
Calibration Procedure: CP-102-04 based on TEC 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

The mformation on actual réading is attached herewith and the uncertainty limits quoted refer to the

£ 22 Apr. 2022
128 Apr. 2032

MTC No,

EL.BP. 41/0463

(@3£3)°C
{50+ [5)%
: (101,325 £ 1.500) kPa

Anbrs

The results relate only to the items tewad/cal
Achvartising the ReportAlertificate and publicity of the results except in full are prohitited unless

ed or value assiened.
written penmisslon is obtained from the sovemaor of TISTR

Head Office

35 Mu 3 Tamban Khlong Ha Amphoe Khlong Luang
Changwat Pathumthanl 12120, Thailanc

Tel, (66)0:25TT 9000

Fae. {66} 0 2577 9009

E-mail - rumpargitistr.orth Websitesaw tistr.orth

Offica/Laboratory
Sol 1€, Bangpoo Industrial Extate, Sukbumvit Road,

Amphos Muang, Changwat Samutprakan 10280, Thailasd

Tel (88) 0-2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-afl : mitceptistr.onth

FMBLMTC.0D2 Rev.d
Office
196 Phahonyotiin Rosd, Chatuchak, Bangkok 10900,
Thajland
Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fane (66) 0 2573 8592
E-rnail ; strmaleegtistr.onth

AQTISTA

MNEC-TIS-TIS 1025
LALIBRATICON G037

THAILAND INSTITUTE OF SCIENTIFIC AND TECH NOLOGICAL RESEARCH (TISTR)

Regquest No. 21-63/0455 MTC No. EEL. BP. 41/0465

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 20Pa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kI'a, 23.0 °C and 50 % RIL.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uneertainty
Type Level (dB) (dB) (dB)
1/2 inch Bruel&Kjaer 4180 93.93 -0.07 0,10

Tolerance limit
TEC60942:2003 Class |
+ 0.40 dB

2. Frequency

Standard Microphone Tolerance limit
IEC60942:2003 Class |

+ [0

Measured Frequency | Deviated value Uncertainty
Type (Hz) (Hz) (Hz)

112 inch Brucl& Kjaer 4180 999.9 -0.1 +1:5

3. Total Distortion

Standard Microphone | Measured Total Distortion Uncertainty Tolerance Timit
Type (%) (%) IEC60942:2003 Class |
112 inch Bruel&K jaer 4180 1.44 + (.50 + 3.0%
Note : |, No adjustment.

2. The calibrator pressiire correction was not included,

3. The microphone volume correction was ot included.
Calibrated by : Approved by :
VA # sy, -

(Mr.Nuttapong Niljrusvanit)

Tody 2~

(Mr. Tawikiat lamsamran)

Electrical anaﬂc?m&ards Laboratory

Date of Calibration 128 Apr, 2022 Industrial Metrology and Testing Service Centre

Date of Issue + 28 Apr. 2022 Ref : 201 1265042601787001 242

End of Certificate

The results relate anly to the items tested/calibrated or value assigned;
Advertising the Report/Certificats and publicity of the results excapt in full are prohibited unless wiitten penmission is cbtainad from the govemaor of TISTR

FM.BLMTC.002 Rev.d

Head Office

35 Mu 3 Tambon Khlens Ha, Amphoe Khiong Luang
Changwat Pathumthani 12120, Thaitand

Tel. {66} & 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpmigtistr.onth Websiteswtistr.anth

Office/Laboratory Office
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Armphoe Muang, Changwat Ssmutprakan 10280, Thaltand
Tel. (66) 0 2323 1472-80 ext. 115, 116

Faw (6a) 0 2373 9165

E-miail : mtc@tistrorth

Thailand

Tel, {668) 0 2579 1121-30 ext. 5219, 5225 5217
Fax. (66) 0 2579 8592

E-mail : sumaleegtistr.orth

196 Phahanyothin Rosd, Chatuchak, Bangkok 10200,
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Sound Level Meter Calibration Report

Acoustic Calibrator Data

[PA oA

Catibrated by :

,"- Ly o \
Aawt Uove Vo

{Mr.Adul Dangklom )

Approved by @

/

| At 5{

‘\ll (Mr. Peera  Detudom}

Brand | ACO 1 Number I AC D3/56 |
Model | 2127 | Serial N, | 130006 |
Culibeation Range | 94 dB, 1000 Hz | Last Calibeation | 28 April 2022 |
Due Date | 28 April 2023 |
Calibration Dula
Sound Level Meter Data Calibration Data
Actual Reading [aB]
SLM No. Brand Muodel Serfal No. Thate
Before Adjustment After Adjustment
ACO 6236 00192052 09 November 2022 24.0 94,0
ACO=R41 ACO 8236 00192053 09 November 2022 a4.1 G4.0
ACO-RS0 ACO 6238 00182062 {9 November 2022 84.0 94.0
ACO-R51 ACO B236 00192063 08 November 2022 a94.1 94.0
ACO-R52 ACO 82386 00192064 08 November 2022 84.0 94.0
Acoustic Certified Value  Thailand Institute of ific and Technological Research (TISTR) 93.93 + 0.10 4B
]
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TISTR CALIBRATION 0037 CALIRATION 001
o THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) T . o THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR
RequestNo.  21-65/0760 MTC No. EEL. BP.  24/0965 Reguest No.  21-65/0760 MTC No. EEL. BP,  24/0965
CALIBRATION CERTIFICATE The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor & = 2, provading a level of confidence of approximately 95%.
Submitted by S.P.S. CONSULTING SERVICE CO., LTD. Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz
Adidress : 7 Soi Phuholyothin 24, Phabolyothin Road, Jompol, Chatuchak, Bangkok 10900, Acoustic Outpul in dB re 20uPa. Corrected to Reference Conditions: 101325 kPa, 23.0 °C and 50 %RH.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. 1. Suund Pressure Level
1 So1 1€, Bangpoo Industnal Estate, Sukhumvit Rd.; Muang, Samutprakan 10280, Standard Microphone | Measured Sound Pressure [Deviated value] Uncertainty Tolerance limit
Ly ¥ d IECH0942:2003 Class 2
Tnstrument Calibrated : Ambient Environment Type Lavel idk) {uB) “B)
oy . : 12 mch Bruel&Kiaer 4180 113.63 -0.37 = (L10 +0.75dB
Deseription : Acoustic Calibrator Temperature (23+3)°C
2. Frequency
Manufacturer { SVANTEK Relative Humidity (50 £ 15) %
: Mic 2as ‘ iy Deviated value] Uncertaint Tolerance Timit
Madel . gV Ambient Pressure  : (101,325 4 1.500) kPa Standard Microphone Measured Fregueney viated value| Uncertainty ol .
1139 Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
Sesintbio: - 12 inch Bruel&Kjaer 4180 1000.0 0.0 £15 =20 %
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037, 3. Total Distortion
2. Measuning Amplifier Bruel&Kjaer 2636 8/N 15374284 = - = —F: = : =
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
- 3, Programmable Attenuator Tamagawa TPA-303A S/N OF 2214, Type o (%) [EC60942:2003 Class 2
l\.‘)_ 4. Digital Multimeter Agilent 34401 A S5/N MY 44005560. 12 inch Bruel&K jaer 4180 024 +0.50 +4.0 %
g 5. Pressure Transmitter Vaisala PTB20ZAD SN T0650001. Note: 1. No adjustment.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122. 2. The calibrator pressure correction was not included.
7. Condenser Microphone Bruel&Kjaer 4180 8/N 2633526, 3. The microphone volume correction was not included.
Calibration Procedure; CP-102-04 based on TEC 60942-2003. The sound pressure level of instrument was
mensured by standard microphone using an insert voltage technigue.
Calibrated by ; Approved by :
This instrument has been calibrated agai {ards maintained at Electrical and Electronic Standards v W ;; .7’
! 1
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of E
(MrNuttapong Niljrusvanit)
Metrology (Thailand), - ’
The information on actual reading 15 attached herewith and the uneertainty limits quoted refer to the e
Electrical and Eﬁ%ﬁlﬁﬁl&s Laboratory
measured values only. '
Date of Calibration | 19 Sep, 2022 Industrial Metrology and Testing Service Centre
Date of Receipt 13 Sep. 2022 Date of Issue 1 20 Sep. 2022 Rel : 2011265091304034002 242
Date of Calibration  : 19 Sep. 2022 142 End of Certificate
o # g
The results relate only 1o the tems tested/calibrated or value assigned The resulty felate anly to the items tested/calibrated or value assigned
Advertising the Repot/Cersficate and publicity of the results except In full are- prohibted unbess writtén permission is ocbtained from the govarnor of TISTR. Addvertising the ReporvTernificate and publicity of tHe msutts except (i il are probibited wnless wiitten permission is obtained from the govermor of TISTR
FMBLMTC.002 Rev. A FMBLMTC.002 Rev.d
Head Office Office/Laboratory Office Head Office Gffice/Laboratory Office
35 hMu 3 Tarmbon Khleng Ha, Amphoe Khlong Luang, 50 1C, Banegpoo Industnal Estate, Sukhumwit Boad, 196 Phahonyothin Road, Chatuchak, Banghkok 10900, 35 Mu 3 Tamben Bhlong Ha, Armphoe fhlong Luang:  Sol 1, Bangpoo ndustral Estate, Sukbumvit Road, 196 Phahonyothin Rosd, Chatuchak; Bangkok 10900,
Changwat Pathumthar 12120, Thailand Arnphoe Muang, Changeat Samurprakan 10280, Thalland  Thailand Chanewat Fathumthani 12120, Thailand Amphioe Musng, Changwal Semutpeakan 10280, Thalland  Thailand
Tel (66} 0 2577 9000 Tel (66) 02323 167280 e, 115, 116 Tel (66) 0 2579 1121-30exr. 5219, 5225, 5217 Tel. (66} O 2577 3000 Tel (66) 0.2323 1672-80 ext. 115, 116 Tel. [66) 02572 1121-30 ext, 5219, 5225, 5217
Fax. (668).0 2577 9009 Fax, (66) D 2323 9165 Fax, (66) D 2579 8592 Fax, (66) 0 2577 2009 Fax; (68) 0 2323 9165 Fax. (66) 0 2572 8592
E-mall : rumpaigtistr.arth Websitenwww tistronth E-rmail : mtc@tistr.onth Emai  sumatesgtstronth E-malt : rumpai@tistr.orih Websitewww tistrnorth E-rmail : micgtistronih E-mall = sumales@tistrar.th
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Mok Tose B_573/22

Noise Dose Meter Calibration Report

Acoustic Calibrator rats

Brand [ SVANTEK | Niibber

Model | svad | Serial No.

Calibration Range | 114 d, 1000 iz | Last Catibration
e Date

| SV 06/62

[ 33139

|
|
[— 19 Seplember 2022 [
|

I 19 Seplember 2023

Calibration Trata

szauannsauluaautlsznauns

PAMA

Sound Level Meter Data Calibration Data

Actual Reading [dBF]

SLM Noe Brand Model Serial No. Date
Before Adjustenent After Adjustment
NMD-RO2 | SVANTEK SV-10418 60152 08 November 2022 113.8 1136
NMD-RO3 SVANTEK SV-10418 60153 08 Movember 2022 113:5 113.6
NMD-ROS SVANTEK 5V-10415 BO155 08 November 2022 113.6 113.8
NMD-ROG SVANTEK SV-10418 BO146 08 November 2022 118.5 113.6
NMD-R13 SVANTEK SV -10415 63438 08 Movember 2022 113.8 113.6
NMD-R20 SVANTEK SV=10415 70035 08 November 2022 113.6 113.6
NMD-R22 SVANTEK SV-10415 §0B01 09 November 2022 113.8 113.6
Acoustie Certified Value  Thailand Institute of Scientific and Technological R  (TISTR) 113.63+ 0.10 dB
n ~
Calibrated by : rﬁff‘l 1' IE?‘-‘T‘.V l'-L;'T\" Approved by

(Mr. Adul Dungklom)

\\E (Mr. Peera Detudomn)
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2/10-11,14, 55 Soi Prasen Manukil 29 Yaek 4, Praser! Manukil Rd., Ladphrao, Banakok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672 www.cal-aboralory.com  E-me
REC-TINE-TIS 17025
CALIBRRATION 0059

L

CLC
Accredited
o s 170w

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
ITHERMAL ENVIRONMENT MONITOR]

MANUFACTURER 3 M

MODEL / TYPE QUESTemp©34

SERIAL NO. - TEN(40005

CLID. NO. 231802516

JOB CONTROL NO. : 220901088340

CUSTOMER  : S.P.5. CONSULTING SERVICE CO., LTD.
7 501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 01 September 2022 DATE OF ISSUED : 07 September 2022

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

Tanawan Seenam-Ngoen

Calibrated By :

Calibration Engineer

o

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
07 September 2022

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

the Internationnl System of Units { S1 )

Certificate No. Q22088340

F3-011-04/01-12

;]
page | of 3 E E

&

ECE

irclccalibration

CALIBRATION LABORATORY CO.,LTD.

Bangkok 10230

2r10-11.14,55 Soi Prasert Manukil 28 Yaek 4, Prasert Manukit Rd., Ladphrao

Tel, 02-578-0383-4 Fax: 02-578-2672  www.catizboratory.com  E-mallssle@oat-aboralony.com
MEC-TISISTES 1T0ES
CALTIRATION S0

[N

CLC

Accredived
IBO/IEC 17035

REPORT OF CALIBRATION

FOR

NOMENCLATURE i DIGITAL THERMOHYGRO METER
ITHERMAL ENVIRONMENT MONITOR]

MANUFACTURER : M

MODEL/TYPE £ QUESTemp=34

SERIAL NO. ; TEN040005

DATE OF CALIBRATION 02 September 2022

ENVIRONMENT CONDITIONS :

(55 10) %RH

2312 °% Relative Humidity

Temperature :

PROCEDURE USED :

This instrument was calibrated under procedure No. WI-305-74. The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Mode! Dew Master S/N, 44602,

Temperature & Humidity Chamber, PGC Model 9141-5116 S/N, 1304261,

TRACEABILITY :
The measurements are traeeable o International System of Units {S1) | through Thunder Scientific Corporation.

Certificate No. 19944, Due Date 26 January 2023,

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

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

Certificate No, Q22088340

F3-011-04/01-12

page 2of 3 E E
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, W3t 1ad.W.108. Aautads wedld hiia
£8.P.S. CONSULTING SERVICE CO., LTD.

ATUNNT 10800

CALIBRATION LABORATORY CO.,LTD.

21 11,4 5 aek 4 | t R ™ = il 5
15T Mva A B e a ¢ § 9% il 7 8ol Phanolyoirin 24, Phatolyalfia Bd . Jompal. Chaluchak, Bangkok 10600
Tel. 02-578-035: x: 2678 W 3 m E-mal Com Tt A T (642) G354, B (62) 5134221 Eara s s Brpsenn com, o eseon com
CLC NSCTISITIS Heat B177_1/22
Accredited EALABRATION s
mome 1 7oan i
Heat Stress WBGT Meter Verification Report
CONDITION OF CALIBRATION ITEM : GOOD Verification Data
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment Heal Sitess WOGT Mater Mo &0 R4 Verification Date B onternlendugs
- ; . " . p— . 4 Brand o 3M Ambient Temp. o245 ¢
The table in the following gives the calibration resilts and nssociated measurement unceriainties of the &
Maodel I QUESTemp 34 Barometric Pressure 1011 mwmbar
measurng digital thermohygro meter [thermal environment monitor]. Serial No. © TEN040005 Relative Humidity : 40 @

CALIBRATION DATA

Verification Module {Electronic Sensor Check)

I. CORRECTION OF TEMPERATURE : WET Verification Module No. : 21 WB=125°C ,DB=47.1°C ,G=§9.3°C
Test point Actual Temperature DUC Reading Carrection Uncertainty
7 Win o = . e =
el | (=E) [=E2) i 20 | = e (] 10| Result of Verification @ Without Adjustment
30.0 30.01 30.0 +0.01 Wet Probe Temperature Measurement
5.0 35.00 350 0.00 0.40 Verification Module Reading (°C) UUC* Reading ("C) Correction (°C) Tolerance Limit (*C)
40.0 40,02 40.0 +0.02 138 18 22 e
Dry Probe Temperature Measurement
Verification Module Reading (°C) UUC* Reading (°C) Correction (°C) Tolerance Limit (°C)
2.CORRECTION OF TEMPERATURE : DRY
47.1 47.1 0.0 + 0.5
Test point Acwal Temperature DUC Reading Correction Uncertainty Glabe Probe Temperature Measurement
(%) ( o c) ( o c) { ° c) +( C(_- y Verification Module Reading (°C) UUC* Reading (°C) Correction (C) Tolerance Limit (°C)
69.3 69.2 0.1 L
30.0 30.01 298 £0.21 + 0.5
UUC* = UNIT UNDER CALIBRATION
35.0 35.00 348 +0.20 0.40
40,0 40,02 39.8 +0.22
Verified by : A4 Osealdom Aniproved by
3, CORRECTION OF TEMPERATURE : GLOBE BULB (Mr.Adul Dingklom) \) (Mr, Peera Detedom)
Test pont Actual Temperature DUC Reading Correction Unecertainty
(°c) (*'ey (°c) (°cy (%)
30.0 30.01 30.0 +0.01
35.0 35.00 350 (.04 0.40
40,0 40.02 40,0 +0.02

Nute. The Seopeof Aceredited TISI Certificate No. 19C087/0655 Issue | Page 36 of 111

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

#4# End of Certificate #4#

Certiffcate No, Q22088340

F3-011-04/01-12 page 3 of 3
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CALIBRATION LABORATORY Co0.,LTD.

2/10-11,14, 55 Soi Praser Manukil 20 Yask 4, Praserl Manukil Rd., Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fax: 02-578-2672  www.caklaboratory.com  E-mail

clc NEC-TISE-TIS 17025
Accredited CALIBRATION oS5
o e 17oRn (R I

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE DIGITAL THERMOHYGRO METER [AREA
HEAT STRESS MONITOR]

MANUFACTURER METROSONICS

MODEL / TYPE i hs-32

SERIAL NO. MCDO070035

CLID. NO. 231802272

JOB CONTROL NO, 220315027536

CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD.
7 501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 15 March 2022 DATE OF ISSUED : 21 March 2022

Report of calibration screening must not be taken in part. Except lete, Without the app of the Calibration Laboratory Ca., Ltd.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engincer

;=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
21 March 2022

This Calibration Cortificate documents the traceability to national standards, which realize the units of measurement accerding to

the International System of Units ( 51 )

Certificate No. Q22027536
F3-011-04/01-12 page | of 3

CALIBRATION LABORATORY CO.,LTD.

2M10-11,14, 55 Soi Prasar Manukit 28 Yaek 4, Praser Manukit Rd., Ladgh

anghok 10230

Tel, 02-576-0353-4 Fa 02-575-2672 www.ca-aborat 1m3 0y, com
c’_c MRS TISI-TIS 1702
Acoredited CALIERATHON D0S9

IS IEG 1026 (R ¥

REPORT OF CALIBRATION

FOR

NOMENCLATURE DIGITAL THERMOHYGRO METER [AREA
HEAT STRESS MONITOR]

MANUFACTURER METROSONICS

MODEL/ TYPE r hs-32

SERIAL NO. MCDO070035

DATE OF CALIBRATION 17 March 2022

ENVIRONMENT CONDITIONS :

Temperature : 23t 2) °c Relative Humidity : 55+ 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No, WI-305-74, The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 36151,

Temperature & Humidity Chamber, PGC Model 9141-51 14 §/N.0802282,

TRACEABILITY :
The measurements are traceable to International System of Units (S1)., through Thunder Scientific Corporation,

Certificate No. 19317, Due Date 09 July 2022,

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

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

Certificate No. Q22027536

F3-011-04/01-12 page 2of 3 E E
[
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Bcicealibration




Ob-ce

CALIBRATION LABORATORY Co.,LTD.

2110-1134 Soi Proze; kil 2 Praser M

=1 Rd., Ladph Bang 2 Al

Aceredited
IROARC 170N

NECSTISE-TIS (T028

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertaintics of the
measuring digital thermohygro meter [area heat stress monitor],

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE : WET BULB

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) G (°cy e +(%)
30,0 30.01 298 +0.21
35.0 35.00 349 +3.30 .40
40.0 3998 39.6 +0.38

2. CORRECTION OF TEMPERATURE : DRY BULB

Test point Actual Temperature DUC Reading Correction Uncertainty
2 (°c) (G o (P +(°c)
30.0 30.01 29.6 41
35.0 35.00 346 +0.40 0.40
40.0 3008 39.6 +0.38

3. CORRECTION OF TEMPERATURE : GLOBE BULB

Test point Actual Temperature DUC Reading Correction Uncertainty
t¥c) (°c) % °cy +(%)
30.0 30.01 29.8 +0.21
350 35.00 4.6 +0.40 0.40
40.0 3998 396 +0.38

Note. The Scope of Accredited TISI Centificate No, 19C087/0655 lssue | Page 36 of 111

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

i End of Certificate ###

Certificate No. Q22027536

F3-011-04/01-12 page3of 3

CALRATION DUEo

J W3¥m 108,108, Aautaine waddd iRe
g £ P.S, CONSULTING SERVICE CO., LTD.
EA 7 Indu 24 i

UBHTaNWa A AR 10800
% 7 Soi Phanolyothin 24, Phasotyothin Re.. Jomool. Sratuchak. Barghok 10300
”Waé“ Tel ; (652) 939437072, Froe - (662) 5134221 E-mal : salo@apsoon.com . wiw.spscon.om

Heat B177_2/22

Heat Stress WBGT Meter Verification Report

Verification Data

Heal Stress WEBGT Meter No. : ROS5 Verification Date 09 November 2022
Brand ¢ METROSONICS Ambient Temp. 24.5 “C

Madel ¢ hr-32 Barometric Pressure 1011 mmbar
Serial No. . MCDO70035 Relative Humidity 49 i

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB=125°C ,DB=471°C ,G=6937C

Result of Verification | Without Adjustment

Wei Probe Temperature Measurement

Verification Module Reading ("C) UUC* Reading ('C) Correction ("C)

Tolerance Limit (°C)

12.5 12.3 0.2

0.5

Dry Probe Temperature Measurement

Verifieation Medule Reading (“C) UUC* Reading ("C) Correction (°C)

Tolerance Limit (°C)

47.1 46.9 0.2

+0.5

Globe Probe Temperature Measurement

Verification Module Reading (°C) UuC* Reading (°C) Correction ("C)

Tolerance Limit ("C)

693 69.3 0.0

+ 0.5

UUC* = UNIT UNDER CALIBRATION

Verified by ! f‘lldli),q'\ Du}\""]k‘l{,\’\" Approved by

(Mr.Adul Dangklom)

i 5

q (Mr. Peera Detudom)




CALIBRATION LABORATORY CO.,LTD.

210-11,14, 55 Soi Praser Manukil 29 Yaek 4, Prasenl Manukil Rd., Ladphrac, Bangkok 10230 H

%

Tel, D2-578-0353-4 Fawx: 02-578-2672  www.callaboratory.com  E-mail'sale@eal-laboratory.com

Acoredited
IBOIES 1700

CERTIFICATE OF CALIBRATION

Lp-ce

FEAUANINENYAIUTITT \111.! gorutsznauns

FOR

NOMENCLATURE LUX METER
MANUFACTURER EXTECH INSTRUMENTS
MODEL /TYPE 407026
SERIAL NO. A.052323/A.052323 [LUX-RO7]
CLID. NO. 252201553
JOB CONTROL NO. 220704067252

CUSTOMER  : S.P.8. CONSULTING SERVICE CO,, LTD,

7801 PHAHOLYOTHIN 24 ROAD,,
JOMPOL, CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 04 July 2022 DATE OF ISSUED : 18 July 2022

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

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Approved By : Mongkol Yotsoontorn

Authorized Signatory
18 July 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI)
Certificate No. Q22067252

F3-011-04/01-12 page I of 3
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CALIBRATION LABORATORY CoO.,LTD.

2110-11,14,55 Sol Prasert Manukil 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ;
Tel, 02-578-0353-4 Fax: D2-578-2672

www.cal-pboratory.com  E-mailsaleBeat-aboratory,com

CLC

Acoredited
RO /IEC 17028

REPORT OF CALIBRATION

FOR

NOMENCLATURE LUX METER
MANUFACTURER EXTECH INSTRUMENTS
MODEL / TYPE 407026

SERIAL NO. i A052323/A.052323 [LUX-RO7]
DATE OF CALIBRATION 12 July 2022

ENVIRONMENT CONDITIONS :

Temperature : 23t 2° Relative Humidity : 55+ 15) %RH

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :
The measurements are traceable to International System of Units (81), through Optical Test and Calibration Ltd,

Certificate No. 13191 6/ABU/1. Due Date 25 February 2023,

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

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

Certificate No. Q22067252

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

isclceafibration

CALIBRATION LABORATORY C0.LTD.

2N0-11,14, 55 Son Prasert Manukit 29 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230
Tel, 02-578-0353-4 Fax: 02-578-2672

www cal-aboratory com  E-mailsaledea-aboratory.com

CLC
Acoredited
IS0/ IES 1FoEn

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

STD Applied ( lux ) DUC Reading ( lux ) Correction ( Jux ) Uncertainty & ( % of rdg.)
100 103 -3 3.5
200 206 -6 38
300 309 -8 4.7
1000 1028 -28 4.7
2000 2020 =20 4.9
3000 3040 =40 56
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 46 of 54
This report is valid for the above stated instrument/s only.
#i#t End of Certificate ###
Ceriificate No. Q22067252
F3-011-04/01-12 page 3 of 3
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |

Request No, 21-65/0455 MTC No. EEL. BP, 41/0463 ‘
CALIBRATION CERTIFICATE, ‘

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

Address : 7 S0i Phaholyothin 24, Phaholyothin Read, Jompol, Chatuchak, Bangkok 10900,

Calibrated at  : Electrical and Electronic Standards Laboratory. Industrial Metrology and Testing Service Centre,

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

Instrument Calibrated Ambient Environment

Description ¢ Sound Calibratar Temperature ({23 +3)°C
Manufacturer L ACO Relative Humidity 1 (50 + 15) %

Model 12127 Ambient Pressure (101,325 & 1.500) kPa
Serial No. - 130006

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

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

[

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

£

. Digital Multimeter Agilent 34401 A S/N MY 44005560,

L

< Pressure Transmitter Vaisala PTB202AD S/N T0650001,

o

. Audio Analyzer Keithley 2015-P S/N 4106495,
7. Condenser Microphone Bruel&Kjaer 4180 $/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique:

This instrument has been calibrated against standards maintained at Electrical and Electronie 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 23 Apr. 2022

Date of Calibration £ 28 Apr. 2022 A,IA)

= _Aetrs|

1 iz-gbtained from the governor of TISTR

FMBLMTC.002 Rev.d

Arnph
12120, The

r.th Website
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e CALTBRATION

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-63/0455
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 20Pa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 % RH.

1. Sound Pressure Level

MTC No. EEL. BP. 41/0465

Standard Microphone Measured Sound Pressure |Deviated value| Uncertainty
p ¥

Type Level (dB) (dB) (dB)
112 inch Bruel&Kjaer 4180 93,93 -0.07 + 0,10

Tolerance limit
TEC60942:2003 Class |
+ (.40 dB

2. Frequency

Standard Microphone Measured Frequency Tolerance limit

IEC60942:2003 Class |

Deviated value| Uncerainty
Type (Hz) (Hz) (Hz)

1/2 inch Bruel&Kjaer 4180 999.9 -0.1 * 1.5 + 1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Toleranee limit
E)a Type (%) (%) IECH0942:2003 Class |
1
ﬁ 112 inch Bruel&Kjaer 4180 144 + (.30 + 3.0%

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

3. The microphone volume correction was not included.
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Noise R_572/22
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO ] Number | AC D3/56 |
Model | 2127 [ Serial No. | 130006 |
Calibration Range | 94 4B, 1000 Hz | Lust Calibration | 28 April 2022 |
Due Date | 28 April 2023 |
Calibration Duta
Sound Level Meter Data Calibration Data
Actual Reading [}
SLM No. Brand Mudel Serial No. Daate Y s
ACO-R40 ACO 6235 00192052 08 November 2022 940 94.0
ACO-R41 ACO 6236 00192053 08 November 2022 a4.1 940
ACO-R50 ACO 6238 00192062 08 November 2022 34.0 94.0
ACO-R51 ACO 6236 00192063 08 November 2022 941 94,0
ACO-R52 ACO 8236 00192064 09 November 2022 94.0 94.0
Acoustic Certified Value * Thailand Tnstitute of Scienific and Technological Research (TISTR) 93.93 + 0.10 dB
Calibrated by : ."\:iu"l O e \C’W‘ Approved by : T

(Mr.Adul Dangklom ) ‘q (Mr. Peers Detudom)




