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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™
q 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'™
CL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'¥
8 B-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”
9 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™®
10 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'
11 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Methed!™
2) 5-Day BOD Test, Membrane Electrode Method™
12 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™
3) Digestion, Inductively Coupled Plasma Method™
13 | Carbaryl High-Performance Liquid Chromatographic Method!”
14 | Carbofuran High-Performance Liquid Chromatographic Method™
15 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric method™
2) Closed Reflux, Colorimetric method™
3) Closed Refluy, Titrimetric Method!®!
16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"™

17 Chromium...
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17 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"”
3) Digestion, Inductively Coupled Plasma Method™
18 Color ADMI Weighted-Ordinate Spectrophotometric
Method™!
19 Copper 1) Digestion, Direct Air-Acetylene Flame Method!!
‘| 2) Digestion, Inductively Coupled Plasma Method™
20 | Cyanide Distillation, Colorimetric method™
21 4,4-DDD Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
22 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”
23 4,4-DOT Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™
24 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
26 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
27 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
28 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
29 Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
30 | Formaldehyde Distillation, Colorimetric Method™
31 | Free Chlorine 1) lodometric Method™
2) DPD Colorimetric Method!”
32 Heptachler Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
33 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”!
34 | Hexavalent Chromium Colorimetric Method™!

Rl Asuaiy B
35 | 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™
36 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!”
3) Digestion, Inductively Coupled Plasma Method™
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!
42 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
a3 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!¥
47 | Oxamyl High-Performance Liquid Chromatographic Method™
48 pH Electrometric Method™
49 | Phenols 1) Distillation, Chloroform Extraction Method!
2) Distillation, Direct Photometric Method!™
50 Propoxur High-Performance Liquid Chromatographic Method™
51 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™”
2) Digestion, Inductively Coupled Plasma Method™
52 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 Kjeldahl Method!®

35 3-Hydroxy...
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56 | Total Suspended Solids Dried at 103-105 °C*¥

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

58 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!®

59 Zinc 1) Digestion, Direct Air-Acetylene Flame Method!

2) Digestion, Inductively Coupled Plasma Method™!

At Asuaie AaTed

1 Acenaphthene Liguid-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 Antimaony Digestion, Inductively Coupled Plasma Spectrometric
Method™

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

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

8 Barium Digestion, Inductively Coupled Plasma Spectrometric
Method™

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

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

11 Benzo(b)fluoranthene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

12 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!®

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

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

15 Benzo(g,h,ijperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

16 Beryllium Digestion, Inductively Coupled Plasma Spectroretric
Method!

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

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

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

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

21 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method

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

23 Cadmium Digestion, Inductively Coupled Plasma Spectrometric
Method™

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

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

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

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

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

29 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!”

30 Chloredibromomethane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method®

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 Chromium (lIl) Digestion, Inductively Coupled Plasma Spectrometric
Method; Colorimetric Method; Calculation™

35 | Chromium (V1) Colorimetric Method™

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

37 | Cyanide Distillation, Colorimetric Method™

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

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

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

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

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

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

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

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

a6 1,4-Dichlorabenzene Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

a7 3,3"-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
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48 1,1-Dichloro...
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43 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

a9 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 2,8-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

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

55 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™

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 Chromatoeraphic/
Mass Spectrometric Method'™

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

60 2,4-Dinitrophencl Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

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

62 2,6-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method”

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

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

65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

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

67 Fluoranthene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

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

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

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

71 Hexachlorobenzene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

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

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

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

75 | P-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

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

T Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

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

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

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

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

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

2) Digestion...
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2) Digestion, Inductively Coupled Plasma
Spectrometric Method

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

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

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

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

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

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

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

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

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

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

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

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

95 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatoeraphic/
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™

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

98 pH Electrometric method'™

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

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

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

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

103 | Silver Digestion, Inductively Coupled Plasma Method™

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

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

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

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

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

109 | TPH (Cs-Cq) Purge and Trap, Gas Chromatographic Method' 22!

110 TPH (Cog-Crg) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®?!

111 | TPH (Co15-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 Puree and Trap Gas Chromatographic/
Mass Spectrometric Method™

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

Mass 5 i thod¥
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1y 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
118 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'™
119 Vanadium Digestion, Inductively Coupled Plasma Spectrometric
Method®
120 Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
121 | Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
122 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
123 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®
124 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
125 | Xylene (Total) Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma
Spectrometric Method™
dnduil ansuaiy F5maad
1 Antimony 1) Isokinetic Sampling, Digestion, Direct
Air-Acetylene Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

’ 117 2,4,6-Trichloro...
(unddngnd dnsanadla)
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15

Cadmium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol

Dioxins/Furans

Hydrogen Chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

1) Isakinetic 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) Isckinetic 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™

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

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

1) Absorption Sampling, lon Chromatoeraphic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method™

1) Absorption Sampling, lon Chromatosraphic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method™

Absorption Sampling, lodometric Method™

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

17

18

19
20

21

23

24

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-Vapar Atomic
Absorption Spectrometric Method™

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

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

Ringelmann's Method®?

1) Absorption Sampling, Phenoldisulfonic acid
Method™

2) Instrumental Analyzer Method®™

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

1) Absorption Sampling, Barium-Thorin Titrimetric
Method™

2) Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

3) Instrumental Analyzer Method™

Isokinetic Sampling, Barium-Therin Titrimetric
Method®

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Gravimetric Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Adsorption Sampling, Gas Chromatoeraphic
Method'®

2) Adsorption Sampling, Gas Chromatoeraphic/

Mass Spectrometric Method'™
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Acrylonitrile

Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method!!1224
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?!

1) Waste Extraction, Separatory Funnel

Liquid-Liquid Extraction, Gas Chromatographic
Method 1922

2) Soxhlet Extraction, Gas Chromatographic
Methodltﬂ.??]

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 519

3) Digestion, Flame Atomic Absorption Spectrometric
Method"!

4) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!"5!¢!

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

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

4) Digestion, Inductively Coupled Plasma Method ¥
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 419 !

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

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Flarme Atornic
Abserption Spectrometric Method 4!

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

" 3) Digestion...
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10

11

12

13

Chlordane

Chromium

Chromium (V1)

Cobalt

Copper

24D

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

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

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method %"

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 1927

1) Waste Extraction, Digestion, Flame Atornic
Absorption Spectrometric Method™4'?!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 11

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™!

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Colarimetric Method 147

2) Alkaline Digestion, Colorimetric Method ')

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 11414 _

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

4) Digestion, Inductively Coupled Plasma Method %!
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!' 47!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 61

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™!

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

Mass Spectrometric Method 123

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method #°

i 14 DOD...
(urdnaywl dnsanaila)
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14

15

16

17

18

19

20

21

0oD

DDE

oot

Dieldrin

Endrin

Heptachlor

Lead

Lindane

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

2) Soxhlet Extraction, Gas Chromatographic
Method['in.izl

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

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

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

2) Soxhlet Extraction, Gas Chromatographic
Method!'®22

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

2) Soxhlet Extraction, Gas Chromatographic
Method!'*24

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

2) Soxhlet Extraction, Gas Chromatographic
Methadnn.zz]

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

2) Soxhlet Extraction, Gas Chromatographic
Method"%#

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 44!

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

4) Cigestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method [1.9.27

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method "%#"

22

23

24

25

26

27

28

Mercury

Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

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

pH

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

2) Digestion, Cold-Vaper Atomic Absorption
Spectrometric Method®

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

2) Soxhlet Extraction, Gas Chromatographic
Method[‘loﬂ]

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 71
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!'#*]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 414

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!%"!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%#"!

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

2) Soxhlet Extration, Gas Chromatographic
Method[l@.!!i

Electrometric Method?*?

22 Mercury...
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30

31

32

33

34

35

Selenium

Silver

Silvex

Thallium

Toxaphene

Trichloroethylene

Vanadium

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™19

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

4) Digestion, Inductively Coupled Plasma Method "
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!41%

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

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

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

Mass Spectrometric Method!"?

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1614

2) 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!**?"]

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

Mass Spectrometric Method!*?¢

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 19

2) Digestion, Inductively Coupled Plasma Method 74

ansuafie
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Zinc

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

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

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™

4) Digestion, Inductively Coupled Plasma Method "*¥

36 Zinc...
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1 Acenaphthene Soxhlet Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method"*#")
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*#¢!
3 Aldrin Soxhlet Extraction, Gas Chromatosraphic/
Mass Spectrometric Method!%#"!
q Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%"!
5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Method ™!
2) Digestion, Inductively Coupled Plasma Method™!
6 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™1¢!
2) Digestion, Inductively Coupled Plasma Method™*!
7 Atrazine Soxhlet Extraction, Gas Chromatographic
Method 11024
) Barium Digestion, Inductively Coupled Plasma Method"1¥
9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/

10

11

12

Benzene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Mass Spectrometric Method"*2"!

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

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

Soxhlet Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method! %!
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13 Benzoic acid Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad! 02"
14 Benzol(a)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%"
15 Benzo(g,h,perylene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%#"
16 | Beryllium Digestion, Inductively Coupled Plasma Method ™!
17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"122"
18 | Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic Method!**?*!
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'329
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#%
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'**%
22 | Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic Method!**#?
23 Cadmium 1) Digestion, Flame Atoric Absorption Spectrometric
Method ™%
2) Digestion, Inductively Coupled Plasma Method™'
24 Carbazole Soxhlet 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 Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#"!
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%7!
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!' 32
30 Chlerodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™*%!
3t Chloroform Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*#!

-wE-
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32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#")

33 Chrornium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"**
2) Digestion, Inductively Coupled Plasma
Method™#01%!

34 Chromium (Il Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion Colorimetric Method; Calculation
Method!™ 814171

35 | Chromium (V) Alkaline Digestion, Colorimetric Method®!™

36 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®*"

37 | Cyanide Extraction, Distillation, Colorimetric Method®?%*%!

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

39 ooo Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*®?7)

40 DDE Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%")

41 DDT Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad!'02"

42 Dibenz(a,hlanthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%#7)

43 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%?"!

a4 1,2-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**?"]

a5 1,3-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**?")

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

a7 3,3'-Dichlorobenzidine Soxhlet Extraction, Gas Chroematographic/
Mass Spectrometric Method!1%?"!

a8 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'>%¢
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32 2-Chlorophenol...

49 1,2-Dichloro...
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49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*#¢

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatcgraphic/
Mass Spectrometric Method!>24

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**#4

53 2,4-Dichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%#7)

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

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*?¢]

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 22!

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

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

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

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

61 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog"®#"

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

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

&4 Endosulfan Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%?"

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

66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32%!

67 Fluoranthene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%#"!

Al Arsuaiy A551R51en
68 Fluorene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%?"
69 Heptachlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?"
70 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#"!
7 Hexachlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%%"!
72 Hexachlore-1,3-butadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"
73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!">?¢!
74 CL-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?"!
75 B-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'*#”)
76 Y-HCH Soxhlet Extraction, Gas Chromatosraphic/
Mass Spectrometric Method!%4"
7 Hexachlorocyclopentadiene | Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**?"!
78 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#"
79 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%#"]
80 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 Atomic Absorption Spectrometric
Method™!
2) Digestion, Inductively Coupled Plasma Method!'"
83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!™”)
84 Methanol Equilibrium Headspace, Gas chromatographic

Method 1121
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85 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method'%*?
86 Purge and Trap, Gas Chromatographic/

87

88

89

90

91

92

93

94

95

96

97

98

99

Methyl bromide
Methylene chloride
2-Methylphenol
2-Methylnaphthalene
Methyl tert-butyl ether
Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Polychlorinated Biphenyls
Aroclor 1016

Aroclor 1221

Aroclor 1232

- Aroclor 1242

Aroclor 1248

- Aroclor 1254

Aroclor 1260
Pentachlorophenol

Phenanthrene

Phenol

Mass Spectrometric Method!'*?4

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32!

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®?"!

Soxhlet Extraction, Gas Chromatographic/

‘Mass Spectrometric Method!"®*"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*#%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*2%

1) Digestion, Flame Atomic Absarption Spectrometric
Method{?.lﬁ]

2) Digestion, Inductively Coupled Plasma Method!™¥
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'***

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!*%7!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%%"!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%"]

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

-
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100 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#")
101 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!#%!
102 | Silver Digestion, Inductively Coupled Plasma Method!™
103 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*%4
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#%!
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!>#6!
106 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**®!
107 Toxaphene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"*#"!
108 | TPH (C5-Ca) Purge and Trap, Gas Chromatographic Method!132!
109 | TPH (C.5-Cye) Soxhlet Extraction, Gas Chromatographic Method!**2!
110 | TPH (Coye-Cas) Soxhlet Extraction, Gas Chromatographic Method!1%2!]
111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'**¢
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*2
114 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2
115 2,8 5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Mathod!1%47
116 2,4,6-Trichlorophencl Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!! %"
117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'**
118 | Vanadium Digestion, Inductively Coupled Plasma Method*¥
119 | Vinyl acetate Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'32¢!
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120 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢]

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!132%!

123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 324

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*3?¢)

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

2) Digestion, Inductively Coupled Plasma Method!'¥

1ana1381484

1. ASEMTNEPAMNTIL US¥NIANSINTIgRaTmnTsY, WA, 2508, (3o1 mahindefpavie
Fanitlilfudn.svRnamyrunn. 25 unsiau 2509, @il 123 seuiive 11,

2. NIENTNGRAMNTIL. UTENIANTENTIGREMNTIY, WA. 2549, 01 FvusAUinauain
piuildauulusmafissuiseanainudesmamiailsddnildunaududemas.
Tufivayunw. 4 Suniau 2549. Wil 123 mouiiiAy 1259,

3. anAdmnsndanadouwinisamalve. glioTiasehings. fuindsil o. AN,
(Sauufanasiud, 2547.

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

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019,

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

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

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.

SW-846 Method 3060A, 1996.
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9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

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

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

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

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

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

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method T000B, 2007.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method T061A, 1992.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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 T4T0A, 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 Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Gaseous Hydride),
SW-846 Method TT41A, 1994

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.
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22, United States Environmental Protection Agency. Test Methods for Evaluation Solid
\Waste Physical/Chemical Methods. Organochlorine Pesticide by Gas Chromatography. SW-
846 Method 80818, 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 8141B, 2007.

25. United States Environmental Protection Asency. Test Methods for Evaluation 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 Methads for Evaluation Solid
Waste Physical/Chemical Methads. 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 Qils.
SW-846 Method 9013A, 2014

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

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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Ref No. : 0303/11970

CERTIFICATE OF TESTING LABORATORY ACCREDITATION

This is to certify that

Laboratory of S.P.5. Consulting Service Company Limited
7 Soi Phahon Yothin 24, Phahon Yothin Road, Jompol,

Chatuchak; Bangkok 10900

has successfully undergone assessment’ according to 1SO/EC 17025 : 2017
and under the Bureau of Laboratory Accreditation, Department of Science Service

for the requirements, reg(.lﬁﬁﬁns and criteria for the competence'of testing laboratories

Accreditation Number TESTING - 0054

The scope of accreditation is as annexed hereto

Issue date  : 19" August 2019
Expired date : 18™ August 2022
Signature : (J.Serle
(Mrs. Umaporn  Sukmoung)
Chairperson of Laboratory Accreditation Committee

Bureau of Laboratory Accreditation, Department of Science Service,
Ministry of Higher Education, Science, Research and Innovation

Laboratory Narme

Scope of Testing Laboratory Accreditation

: Laboratory of 5.P.5. Consulting Service Company Limited

Address : T Soi Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak,
Bangkok 10900
Accreditation Number : Testing - 0054
Laboratory Status : Mpermanent  [site DTempcfary Omobite
Item Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
1 Water -COoD Standard Methods for the Examination
an mg/dmjtc: 400 mg/dm3 of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 5220 C
-CoD Standard Methods for the Examination
10 mg/dmj to 50 mg/dm" of Water and Wastewater, APHA,
AWWA & WEF, 23": ed., 2017,
part 5220 B
- Total solids In - house method : T04
at 103 °C to 105 °C based on Standard Methods for the
10 mg/drn3 to 10 000 mg/nlml Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed,, 2017,
part 2540 B
Initial Issue Date 22™ June 2010 Issue Number 4

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-7/05.19 page 1/9




Laboratory Name

Address

Accreditation Number

Scope of Testing Laboratory Accreditation

: Laboratory of 5.P.S. Consulting Service Company Lirnited

: 7 Soi Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak,

Bangkok 10900

: Testing - 0054

Laboratory Name

Address

Accreditation Number

Scope of Testing Laboratory Accreditation

: Laboratory of 5.P.S. Consulting Service Camnpany Limited

: 7 Soi Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak,

Bangkok 10900

: Testing - 0054

Laboratory Status : Mpermanent  site DTemporary Cmobite
Item Test Material / Test Item / Test Method /
Number Product Range of Testing Technique Used
hi Water - Sulfate In - house method : T0OS
(cont.) 5 mglcjr'n3 to 200 mg/ch'n3 based on Standard Methods for

the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23" ed,, 2017, part 4500 - 50,
- Ammonia nitrogen In - house method : T19
0.40 nng/dm3 to 100 rng,/dmi based on Standard Methods for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,

23" ed,, 2017, part 4500 - NH, ©

- Phosphate In - house method : T24
0.04 mg/dm!' to 10 mg/dm3 based on Standard Methods for
the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23" ed., 2017, part 4500 - P E

Laboratory Status : Mpermanent  Osite DTempcrary Omotite
Item Test Material / Test Item / Test Method /
Number Product Range of Testing Technigue Used
1 Water - Phosphorus In - house method : T24
(cont.) 0.01 mg/drn3 to 3.27 r'r\g/r.!m3 based on Standard Methods for

the Examination of Water and
Wastewater, APHA, AWWA & WEF,

23" ed., 2017, part 4500 - P E

- Color In - house method : T130
5 ADMI to 500 ADMI based on Standard Methods for
the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23" ed,, 2017, part 2120 F

- Mercury In - house method : T34

0.001 r\ng/clm3 to 0.05 mg/dr'r!1 based on Standard Methods for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,

23" ed., 2017, part 3112 B

Initial Issue Date 22™ June 2010

Bureau of Laboratory Accreditation, Department of Science Senvice, Ministry of Higher Education, Science, Research and Innovation

LAF.31-7/06.18

page 2/9

lssue Number 4

Initial Issue Date 22"d June 2010

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31.T05-10

page 39

Issue Number 4



Scope of Testing Laboratory Accreditation Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of 5.P.S. Consulting Service Company Limited Laboratory Name : Laboratory of 5.P.S. Consulting Service Company Limited
Address : 7 50i Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak, Address - 7 Soi Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak,
Bangkok 10900 Bangkok 10900
Accreditation Number : Testing - 0054 Accreditation Number : Testing - 0054
Laboratory Status : Mrermanent  Osite DTemporar\,-f Omobite Laboratory Status : Mpermanent  Osite Ovemporary  CIMobile
Itermn Test Material / Test ltem / Test Method / Item Test Material / Test Item / Test Method /
Number Product Range of Testing Technique Used Number Product Range of Testing Technique Used
2 Wastewater - COD Standard Methods for the Examination 2 Wastewater - Sulfate In - house method : TS5
40 r'n_o,/dm3 to 400 mg/drn3 of Water and Wastewater, APHA, (cont.) 5 mg/dmj to 200 rmgjdn-n3 based on Standard Methods for
AWWA & WEF, 23" ed., 2017, the Examination of Water and
part 5220 C Wastewater, APHA, AWWA & WEF,
23" ed,, 2017, part 4500 - 50, ©
-Cob Standard Methods for the Examination
10 r'ng/r:ImJ to 50 mg/drn’ of Water and Wastewater, APHA, - Ammonia nitrogen In - house method : T19
AWwA & WEF, 23" ed,, 2017, 0.40 mg/dm’ to 100 mg/dm’ based on Standard Methods for
part 5220 B the Examination of Water and
Wastewater, APHA, AWWA & WEF,
- Total solids In - house method : T04 o3 ed,, 2017, part 4500 - NHB'(
at 103 °C to 105 °C based on Standard Methods for the
10 mg/dml to 10 000 1'1*u;)‘drn3 Examination of Water and Wastewater, - Phosphate In - house method : 724
APHA, AWWA & WEF, 23" ed., 2017, 0.04 me/dm’ 1 10 me/dm’ based on Standard Methods for
part 2540 B the Examination of Water and
Wastewater, APHA, AWWA & WEF,
25" ed., 2017, part 4500 - P E
Initial Issue Date 22™ June 2010 Issue Number 4 Initial Issue Date 22™ June 2010 Issue Mumber 4
Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation Bureau of Laboratory Accreditation, Department of Science Senvice, Ministry of Higher Education, Science, Research and Innovation

LAF31.7106-19 page 42 LAF-31.706-18 page 5/9



Laboratory Name

Scope of Testing Laboratory Accreditation

: Laboratory of 5.P.S. Consulting Service Company Limited

Address : 7 Soi Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak,

Bangkok 10900

Accreditation Number

: Testing - 0054

Laboratory Name

Scope of Testing Laboratory Accreditation

: Laboratory of 5.P.S. Consulting Service Company Limited

Address : 7 Soi Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak,

Bangkok 10900

Accreditation Number

Laboratory Status

E EPermanent Osite

: Testing - 0054

DTemporary

Omobite

Laboratory Status : Mpermanent  Csite DTemporary Cmobite
Iterm Test Material / Test Iltem / Test Method /
Number Product Range of Testing Technique Used
2 Wastewater - Phosphorus In - house method : T24
(cont.) 0.01 n'ug/dm3 to 3.27 mg/cima based on Standard Methods for

- Color

5 ADMI to 500 ADMI

- Mercury
0.001 mg/dm to 0.05 mg/dm’

the Examination of Water and
Wastewater, APHA, AWWA & WEF,

23" ed., 2017, part 4500 - P E

In - house method : T130

based on Standard Methads for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,

23” ed,, 2017, part 2120 F

In - house method : T34

based on Standard Methods for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,

23" ed,, 2017, part 3112 B

Item Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
3 Seawater - Total Petroleum Hydrocarbons In - house method : T87
0.05 }zg/dmato 20 pg/dm3 based on Method of Seawater Analysis,
3" ed., 1998, page 467-477
4 | air
- Workplace air - Benzene In - house method : TWAQ39

0.14 peg/tube to 503 pe/tube
- Ethylbenzene

0.14 pg/tube to 504 pg/tube
- Toluene

0.14 pe/tube to 502 pestube
- 0 -Xylene

0.14 pg/tube to 504 pe/tube
- m -Xylene

0.14 pg/tube to 501 pg/tube
- p-Xylene

0.14 pg/tube to 500 peg/tube

based on NIOSH Manual of
Analytical Methods (NMAM),

4™ ed,, March 2003, method 1501

Initial Issue Date 22” June 2010

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-T05-10

page 6/9

Issue Number 4

Initial Issue Date 22" June 2010

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-7105-19

page 7/9

Issue Number 4




Laboratory Name

Scope of Testing Laboratory Accreditation

: Laboratory of 5.P.5. Consulting Service Company Limited

Address : 7 50i Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak,

Banekok 10900

Accreditation Number

: Testing - 0054

Laboratory Name

Address

Accreditation Number

Scope of Testing Laboratory Accreditation

: Laboratory of 5.P.5. Consulting Service Company Limited

: 7 Soi Phahon Yothin 24, Phahon Yothin Road, Jompol, Chatuchak,

Bangkok 10900

: Testing - 0054

Laboratory Status : Mprermanent  Msite DTemporary CIMobite " Laboratory Status : Mrermanent M site DTemporary CIMobite
Item Test Material / Test ltem / Test Method / Itern Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used Number Product Range of Testing Technique Used
4 Air 6 Workplace noise - Sound level In - house method : W914

- Emission from

stationary sources

5 Environmental noise

- Total suspended particulate

2 me/filter to 2 000 me/filter

- Sulfur dioxide

5 me/dm’ to 1 200 me/dm’

- Sound level

L

eqT

30 dB (A) to 120 dB (A)

E

max

30 dB (A) to 120 dB (A)

In - house method : T-WI 105
based on United States Environmental
Protection Agency, 2000, Methad 5,

(Exclude sampling)

In - house method : T-WI 106
based on United States Environmental
Protection Agency, 2000, Method 6,

(Exclude sampling)

In - house method : W913

based on 150 1996-1 : 2003

L based on 150 11202 : 1995

enT
30 dB (A) to 120 dB (A)

i

ax

30 dB (A) to 120 dB (A)

Initial Issue Date 22™ June 2010

Issue Number 4

issue Date: 19" August 2019

U. Sede

(Mrs. Umaporn Sukmoung)

Signature

Chairperson of Laboratory Accreditation Committee

Issue Number 4

Initial Issue Date 22" June 2010

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation
Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-7105-18 page 8/9 LAF-31705-19 page %3
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1. mnegnau ades uasiu | - Heavy metal - In-house method : SPS. Soil 021
(sediments,sludges s Bargllium based on United States
ana o] 07 mgfha to 1008 muke Environment'fml_ Protection Agency
(SW-B46), revision 2, 1996,
»  Cadmium method 3050B and revision 3,
0.3 mg/kg to 1 000 mgrke 2000, rmethod 6010C by ICP-OES
+  Chromium
0.1 mg/kg to 1 000 me/ke
+ Cobalt
0.3 me/kg to 1 000 me/ke
« Copper
0.3 me/kg to 1 000 meg/ke
« lron
3 mg/kg to 1 000 me/kg
+ Lead
0.5 me/ke to 1 000 mg/ke
+ Maneanese
0.1 me/ks to 1 000 me/ke
«  Nickel
0.5 me/ke to 1 000 merke
« Vanadium
0.5 me/kg to 1 000 me/ke
«  Zinc
0.1 mg/kg to 1 000 me/ke @
atufl 1 fudfuil 6 unsrau wa. 2563 wih 1/6
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2. Wuasiude - Heavy metal - In-house method : SPS. T01

(water and
wastewater)

«  Cadmium

0.1 mg/l to 2.0 meA
«  Chromium

0.1 mg/l to 5.0 me/l

« Copper

0.1 meg/l to 5.0 meg/l
« Lead

0.2 mg/l to 10.0 me/l
« lron

0.1 meg/l to 5.0 me/l
» Nickel

0.1 me/l to 2.0 me/l
« Zinc

0.1 meg/l to 1.0 me/l

- Heavy metal

«  Beryllium

0.005 mg/l to 50.0 me/l
«  Cadmium

0.005 mg/l to 50.0 mg/l
+ Chromium

0.01 mg/L to 50.0 meg/l

« Cobalt

0.01 mg/l to 50.0 me/l
» Copper

0.01 mg/l to 50.0 me/l
« lron

0.01 me/l to 50.0 me/l
+ Manganese
0.01 me/l to 50.0 me/l

based on Standard Methods

for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 3030 E
and part 3111 B by AAS

- In-house method : SPS. T67
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 3030 F
and part 3120 B by ICP-CES

e | Y i o
AUUN 1 AIWAIUN 6 UNSIAN WA 2563

Wi 2/6
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2. duazudy

(water and
wastewater) (sia)

- Heavy metal (cont.)

= Nickel
0.01 mg/L to 50.0 mg/l
« Lead

0.01 me/L to 50.0 me/l
« Vanadium
0.01 me/l to 50.0 me/l
« Zinc
0.02 me/l to 50.0 me/l
- Total suspended solids
10 me/l to 10 000 me/l

- Total dissolved solids
50 meg/l to 10 000 me/l

- Total dissolved solids
50 me/L to 10 000 me/L

-pH
4.0 to 10.0

- In-house method : SPS. T67
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 3030 F
and part 3120 B by ICP-OES

- In-house method : SPS. T02
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 D,
dried at 104 + 2 °C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" ediition, 2017, part 2540 C,
dried at 180 “C

- In-house method : 5PS. TO3
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017,
part 2540 C, dried at 104 + 2 °C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500H° 8

&

u L uod
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2. vuagidy - BOD - In-house method : SPS. T06
(water and 2 me/l to 10 000 mg/l based on Standard Methods

wastewater) (¢19)

- Hardness

- Cyanide

2]

1 (water) - Chloride

s

3.

5 me/l to 1 000 me/l

- Conductivity
0.146 mS/cm to 111.0 mS/cm

0.04 mg/l to 5.0 me/l

- Total kjeldahl nitrogen
5 mg/l to 500 me/l

5 mg/l to 1 000 mg/l

for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 5210 B

and part 4500-0 G

- Standard Methods for the

Examination of Water and
Wastewater, APHA, AVAWA, WEF,
23" edition, 2017, part 2340 C

- Standard Methods for the
Examination of Water and

Wastewater, APHA, AWWA, WEF,
23% edition, 2017, part 2510 B

- In-house method : SP5. T35
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,

23" edition, 2017,
part 4500-CN° C and E

- In-house method : SPS. T21
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 8500-NH, B

and part 4500 N, B

- In-house methed : SPS. T 07
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-Cl B

—

a -
winelaynsiusesd vmdsy 0107
"y - s -l a
gowamoiiins M oons O wersend O daesm O edoud
drnevadou FENTNAAIU ’lg'ﬂﬁﬁau
audwandoy

3. th (water) (si8)

4. 1hifi (wastewater)

5. AMNW2INA

(air quality)
= UT3E8INA
(ambient air)

- Fat oil & erease
2.0 me/l to 200 mg/t

- Chloride
50 meg/l to 1 000 me/l

- Fat oll & grease
2.0 meg/l to 2 000 meg/l

- Total suspended particulate < 100 micon
0.10 meg/filter to 1 000 me/filter

- Particulate matter < 10 micron
0.10 me/filter to 1 000 me/filter

- In-house method : SPS, T39
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 5520 B

- In-house methed : SPS. T 07
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-Cl B
- In-house method ; SPS. T39
based on Standard Methods
for the Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 5520 B

- US EPA, Code of Federal
Regulations, 40 CFR chapter -part 50
appendix B, revised as of July 1, 2019
(excluded sampling)

- US EPA, Code of Federal
Resulations, 40 CFR chapter I-part 50
appendix J, revised as of July 1, 2019

(excluded sampling)

=
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AUUY 1 AMIUATUN 6 UATIAL WA, 2563
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5. AEATNDINA
(air quality) (#a)
« Aauiihnay - Total dust - In-house method : SPS. WK030
(workplace) 0.10 me/filter to 50 me/filter based on NIOSH manual of

- Respirable dust
0.10 me/filter to 50 me/filter

analytical method (NMAM),
method 0500, fourth edition,

15 August 1994 (excluded sampling)
n-house method : SPS. WK030
based on NIOSH manual of
analytical method (NMAM),
method 0600, fourth edition,

15 January 1998 (excluded
sampling)
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. U3t 04109, Aauiad wadid hiNe 171
g & S P.S. CONSULTING SERWCE CO., LTD.
‘? njunms 10800
’9% . T Sal PNI‘WMMN 4. Phanolyothin Ad. Jompol, Cﬂllll:hlk Bangkok 10900
AT Tl : (662) 919437072, Fo * (662) 513-4221, E-msi 1 sabe o000, COM._ Wt SPE00N.COM
BYO189/10/85
R-Pro-0844/2022
L rd
fanuuansanviaigdanlaileaanlyd
> > »
Tasans Tan upsgiil Suiiniieia 18-25 qaAM 2565
& - - -
fidaTasanys warsznaumsgamunssundumdyd danuai Fuilaansisau 28 gAY 2565
dunaniiundfyd fandauntungd
Hasilnggnd uitn ledu Tne aaloluiiv maia diia
- - - - rd -
ganain i ea.i.ea. aewdaie wadia e
vinaniwlana
[T \fiaunnIAN 2565 ANRIFIM
18-18 19-20 20-21 21-22 22-23 23-24 24-25
11:00-12:00 0.0025 D.0023 0.0026 0.0023 0.0027 0.0029 0.0027 -
12:00-15:00 0.0032 0.0026 0.0027 0.0025 0.0026 0.0025 0.0027 -
13:00-14:00 0.0024 0.0022 0.0023 0.0028 0.0026 0.0026 0.0024 -
14:00-15:00 0.0026 0.0025 0.0030 0.0025 0.0024 0.0026 0.0024 -
15:00-16:00 0.0025 0.0026 0.0026 0.0026 0.0031 0.0028 0.0026 =
16:00-17:00 0.0026 0.0026 0.0027 0.0025 0.0026 0.0022 0.0026 -
17:00-18:00 0.0027 0.0024 0.0026 0.0026 0.0025 0.0030 0.0026 -
18:00-19:00 0.0023 0.0022 0.0025 0.0026 0.0026 0.0036 0.0031 -
19:00-20:00 0.0031 0.0021 0.0028 0.0027 0.0026 0.0024 0.0023 -
20:00-21:00 0.0025 0.0023 0.0026 0.0026 0.0029 0.0027 -
21:00-22:00 0.0026 0.0024 0.0029 0.0025 0.0024 0.0028 -
22:00-23:00 0.0026 0.0024 0.0029 0.0025 0.0027 0.0028 - 1
23:00-00:00 0.0022 0.0025 0.0022 0.0024 0.0025 0.0024 - o
00:00-01:00 0.0023 0.0025 0.0024 0.0028 0.0027 0.0028 v
01:00-02:00 0.0026 0.0026 0.0028 0.0030 0.0026 0.0026 =
02:00-03:00 0.0024 | 0.0024 0.0029 0.0023 0.0025 0.0027 -
03:00-04:00 0.0025 0.0033 0.0024 0.0021 0.0026 0.0026 -
04:00-05:00 00027 0.0030 0.0023 0.0027 0.0027 0.0026 -
05:00-06:00 0.0030 0.0026 0.0025 0.0024 0.0026 0.0026 -
06:00-07:00 0.0040 0.0029 0.0027 0.0023 0.0025 0.0034 -
07:00-08:00 0.0025 0.0036 0.0025 0.0024 0.0025 0.0030 =
08:00-08:00 0.0026 0.0025 0.0025 0.0023 0.0026 0.0025 v
09:00-10:00 0.0028 0.0028 0.0025 0.0033 0.0027 0.0027 -
10:00-11:00 0.0022 0.0025 0.0025 0.0024 0.0023 0.0026 -
Max 1 br [ppm] 0.0040 0.0036 0.0030 0.0033 0.0031 0.0034 Diiiiu 030" 1ppmi
Average 24 br [ppm] | 0.0026 0.0026 0.0026 0.0025 0.0026 0.0027 | itfin 0.12" Ippml
Analyzer No. S0.-BOS Brand
Analyzer Data Ll = -
Model : 100E Serial No.
“II'IﬂI“ﬁ;I
,iw"“r,u"' = dmmenusnsEemsEaosdauanR atui 21 (e 2544) sanmurmiluwsz st dRdada
wasinnamamisadonuiend . 2535 Ger inmenmsgiimdacisflasentsdluussmmedlanmild Tuom 1 #lus
n'm'mpum o temanusnsundi famd aiiufl 24 (wa, 2547) dor dumnasgugenmamaluessomalaeit
Jinmaia = UV Fluorescence Methol
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L el : (662) 929-A370-72, Fan © (652) 5134221, E-masd : sale-@Spacon.com.. www.spscon com
BY0189/10/65
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- e T 4
senunansandiaiglulasvlesanlsd
Tasns ;o Taw afuduasgidl Suitariaia 18-25 qanAy 2565
A% | P 4 )
fimlasams 15AEIMAG i WA 28 HAAY 2565
gunantiundyd Saniantng
o - 4 -
Hasitaganen w3 ladu Ino aslaluiiv mads Hifa
garaia U3 . fi.ied. aaudai wailis hiie
vinahulana
o iAaugaIAN 2565 ANnaTgIM
18-19 19-20 20-21 21-22 22-23 23-24 24-25
11:00-12:00 0.0155 0.0184 0.0179 0.0122 0.0121 0.0205 0.0082 -
12:00-13:00 0.0054 0.0135 0.0222 0.0149 0.0122 0.0162 0.0104 -
13:00-14:00 0.0072 0.0155 0.0172 0.0123 0.0098 0.0138 0.0086 -
14:00-15:00 0.0076 0.0220 0.0071 0.0234 0.0176 0.0125 0.0085 -
15:00-16:00 0.0113 0.0251 0.0159 0.0249 0.0197 0.0231 0.0227 -
16:00-17:00 0.0214 0.0083 0.0088 0.0197 0.0076 0.0228 0.0134 -
17:00-18:00 0.0080 0.0210 0.0081 0.0204 0.0098 0.0162 -
18:00-18:00 0.0064 0.0225 0.0155 0.0162 0.0120 0.0150 =
19:00-20:00 0.0080 0.0116 0.0105 0.0095 0.0085 0.0133 -
20:00-21:00 0.0134 0.0195 0.0080 0.0079 0.0101 00133
21:00-22:00 0.0148 0.0102 0.0121 0.0080 0.0057 0.0086 -
22:00-23:00 0.0131 0.0108 0.0118 0.0078 0.0041 0.0060 -
23:00-00:00 0.0080 0.0121 0.0088 0.0083 0.0094 0.0087 -
00:00-01:00 0.0085 0.0140 0.0101 0.0086 0.0133 0.0075 -
01:00-02:00 0.0068 0.0087 0.0109 0.0096 0.0108 0.0074 -
02:00-03:00 0.0068 0.0073 0.0048 0.0182 0.0114 0.0139 -
03:00-04:00 0.0089 0.0075 0.0042 0.0112 0.0119 0.0120 -
04:00-05:00 0.0103 0.0107 0.0111 0.0104 0.0140 0.0100 -
05:00-06:00 0.0173 0.0117 0.0114 0.0127 0.0132 0.0090 -
06:00-07:00 0.0109 0.0079 0.0110 0.0128 0.0120 0.0086 -
07:00-08:00 0.0166 0.0112 0.0141 00113 0.0098 0.0089 -
08:00-08:00 0.0149 0.0085 0.0158 0.0069 0.0089 0.0076 -
09:00-10:00 0.0140 0.0078 0.0131 0.0085 0.0064 0.0230 -
10:00-11:00 0.0203 0.0078 0.0094 0.0092 0.0057 0.0174 -
Max 1 hr [ppm] 0.0214 0.0251 0.0222 0.0249 0.0197 0.0231 Tiitiiv 0.17 (ppim)
Average 24 br [ppin] | 0.0115 0.0131 0.0117 0.0127 0.0108 0.0131 -
A No. : NO-B17 :
Analyzer Diata nalyzer No, Oy Brand AP as
Maodel 2000 Serial No. © 1977
Wi
Ansgy ST Fauand 1 atuil 33 (n.. 2652) dar Ammnaspusmnslulaseulasanledl ymalasiil
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PenumamsinzigumaImaluussmna

Tasanns ;e Sndudnosgii fuilifudogn : 18-25 qnen 2565
fdlasnn i I vignd i Fuiifuiad 26 qEIAM 2565
dhuawuaai dunanfiumdyi Sndmining Suitiasil L 26 gaIAN-4 NOATMEM 2565
Hasfagani i Todu Ino aalaluiinl mais i Jufieann : B wgAime 2565
fiudadn + wwugum Tng
1 00, AauFan) wadia difa
it 11 Fudgaihin
wmiimad dfuiiati FEiAnl \AauRmIAN 2565 Annaigm
18-19 | 19-20 | 20-21 | 21-22 | 22-23 | 23-24 | 24-25
Total Suspended High Volume Gravimetric Method | 0.054 | 0.033 | 0.028 | 0.038 | 0.027 | 0025 | 004z |Liifiu 0.3
Particulate (mg/m’) Air Sampler  [(U.S. EPA 40 CFR Part 50|
Appendix B)
PM,, (mg/m®) High Volume Gravimetric Methed 0.030 | 0.018 | 0.015 | 0.020 | 0.013 | con2 | o025 |Lidiu oz
M, Air Sampler |(LLS, EPA 40 CFR Pant 50
Appendix 1)
“'Ii'lﬂl“ﬂ‘:
Annaag = drmannassimsRndauwind atuil 24 (w.a. 2547) das nhwaum-sqummna-umu‘luuna1n1u'innv‘311d

o . .z
wamsaneiensliiuis et lihm el

Wdadne wiaTal Hulasbildduayanasinddmiumsdnoiingg
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Tasans : Taaa ingudiuaxgilil Fufininin t 18-25 RAIAN 2565
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finalasans ¥ J EECTT i dwanueasin fufipanswon ¢ 28 AAIAN 2565
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HAYiR o Uit ad.ied. raudais wedla e

vinuiwdranhin
na (@ugnIAN 2565 ANRIEY
18-19 19-20 20-21 21-22 22-23 23-24 24-25

11:00-12:00 0.0025 0.0027 0.0028 0.0022 0.0028 0.0027 0,0031 -
12:00-13:00 0.0027 0.0033 0.0031 0.0024 0.0033 0.0023 0.0027 -
18:00-14:00 0.0028 0.0032 0.0034 0.0025 0.0026 0.0026 0.0031 - 1
14:00-15:00 0.0026 0.0029 0.0027 0.0030 0.0027 0.0025 0.0045 -
15:00-16:00 0.0026 0.0081 0.0025 0.0033 0.0024 0.0026 0.0025 -
16:00-17:00 0.0025 0.0039 0.0083 0.0030 0.0024 0.0025 0.0024 -
17:00-18:00 0.0028 0.0026 0.0026 0.0028 0.0025 0.0027 0.0025 -
18:00-19:00 0.0028 0.0027 0.0010 0.0024 0.0025 0.0024 -
19:00-20:00 0.0025 0.0035 0.0025 0.0026 0.0026 0.0023 0.0025 -
20:00-21:00 0.0024 0.0034 0.0031 0.0027 0.0083 0.0032 0.0025 -
21:00-22:00 0.0024 0.0024 0.0028 | 0.0030 0.0030 0.0027 0.0024 =
22:00-23:00 0.0025 0.0030 0.0029 0.0027 0.0029 0.0023 0.0025 -
23:00-00:00 0.0025 0.0034 0.0027 0.0025 0.0030 0.0028 0.0026 -
00:00-01:00 0.0028 0.0025 0.0021 0,0033 0.0027 0.0028 0.0027 -
01:00-02:00 0.0028 0.0025 0.0027 0.0025 0.0033 0.0029 0.0052 -
02:00-03:00 0.0026 0.0025 | 0.0025 0.0028 0.0030 0.0030 0.0026 -
03:00-04:00 0.0026 0.0023 0.0025 0.0040 0.0027 0.0030 0.0030 | -
04:00-05:00 0.0026 0.0023 0.0025 0.0028 0.0025 0.0024 0.0027 - |
05:00-06:00 0.0027 0.0022 0.0023 0.0026 0.0022 0.0021 0.0026 =
06:00-07:00 0.0023 0.0022 0.0025 0.0025 0.0029 0.0028 0.0026 -
07:00-0B:00 0.0032 0.0024 0.0024 0.0031 0.0037 0.0027 0.0026 -
08:00-09:00 0.0030 0.0026 0.0023 0.0028 0.0035 0.0027 0.0026 -
09:00-10:00 0.0026 0.0024 0.0027 0.0026 0.0032 0.0028 0.0028 -
10:00-11:00 0.0025 0.0027 0.0030 0.0030 0.0031 0.0028 0.0030 -
Max 1 br [ppm] 0.0032 0.0038 0.0034 0.0040 0.0037 0.0032 0.0045 Tlifiu 0.30" |ppmi

Average 24 br [ppm] [ 0.0026 0.0028 0.0027 0.0027 0.0029 0.0026 0.0027 | ilifiu 0.12" [ppml

Analyzer N Beand ©oAPl
Analyzer Dala Luaihba s -
Model Serial No. : 1706
H)I'\ﬁlﬂﬂ.:
,h,n“,wm = o vilwndauuind aduil 21 (. 2544) asnmurmuluwsss iy gadaein
ua:i'nmnmmniqu‘minuuﬁcmi WA, 2535 (3aa dmuew wigdiirrdaoadl ledluvssmmalantald Tuat 1 #il
2 1. 9 - 1 - - &
a'q;nwspul be dma Vi i wuil 24 (ne. 2547) (de fmumnesgusammanaluusmmaleemall

Finiereia = UV Fluorescence Method
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-
TIUINHHANTTIATINIAANIHLTY UWAZNANIIaN
v o .
Henuuamsanviaiglulaseulesanlud } )
Tasams ¢ Tsee Aaduduavgiidl Jufianieia 18-25 RAIAN 2565
3 a& - i -
Tasams : Taw iunsgidl Suiiareia 18-25 gaAM 2565 finalasamy watsznaunsgaamnsuniundyd duavuedi Jufisansey 28 qARN 2565
Ed Py - ) - -
fimlasanis walsznaumsgaamnIsundundy3 duanuasi Jufleanienu 28 RAIAN 2565 & dunanthunini ‘“““‘J’ﬁ‘"ﬁé‘
P o fagand: o aalaluiiv mada hite
dunantiundyd Siniadndung i L “:'i“ 1ﬁ;‘““ G Pyt
a4 . - - Tvia it . .ed. naudai watid Hite
ﬂamaqgnm vin ladu Ino aalaluiiv mads iim &
darsia Uit 1. fi.08. naudada watia Sifn Wind Speed viahudzahin
Percent of Wind Speed (%)
vinmhudzanhin
Light Air Light Brecee Gentle Breeze Moderate Breese Fresh Breeze
D iaunaiAn 2565 Anasgu
i ok Wind Direction 1-5 km/hr 6-11 kmn/hr 12-19 km/hr 20-28 km/hr 29-38 km/hr
18-10 18-20 20-21 21-22 22-23 23-24 24-25
N (348"-11") 30.357 - - - -
11:00-12:00 0.0156 0.0089 0.0148 0.0083 0.0087 0.0088 0.0158 - —
12:00-13:00 0.0166 0.0115 0.0133 0.0098 0.0179 0.0158 00118 - NNE (117-34) 12,500 - - i - -
13:00-14:00 0.0224 0.0122 0.0214 0.0143 0.0089 0.0200 0.0128 > NE  (34"-56") 11.805 - - - -
00-15: X X 0.0 X - 7 . o oy
14:00-15:00 0.0167 0.0151 0.0253 137 0.0118 00154 0.0184 ENE (36°-79") T = = = -
15:00-16:00 0.0134 0.0205 0.0225 0.0137 0.0100 0.0072 0.0232 - i .
16:00-17:00 0.0148 0.0183 0.0248 0.0115 0.0089 0.0079 0.0248 - E (79 -102) 5.852 = = = N
17:00-18:00 0.0154 0.0252 0.0225 0.0105 0.0088 0.0103 0.0176 - ESE  (102"-124") 4167 - - 5 -
18:00-18:00 0.0244 0.0105 0.0088 0.0081 0.0131 0.0164 0.0264 - . T
18:00-20:00 0.0127 00111 0.0088 0.0087 0.0135 0.0181 0.0152 = [SE (124"-146") . :
20:00-21:00 0.0133 | 0.0089 0.0121 0.0178 0.0179 0.0173 0.0158 - SSE (146°-169") 0.596 - - - -
21:00-22:00 0.0159 0.0095 0.0016 0.0180 0.0150 0.0111 0.0139 - s (169101 2 z T = = .
22:00-23:00 0.0127 00062 0.0043 0.0178 0.0133 0.0121 0.0117 - —
23:00-00:00 0.0133 0.0059 0.0066 0.0134 0.0136 0.0101 00114 - SSW (191°-214) - - . - = -
00:00-01:00 0.0093 0.0116 0.0127 0.0054 0.0073 0.0068 0.0115 - SW o (214'-236") - = - - -
01:00-02:00 0.0085 0.0082 0.0081 0.0101 0.0055 0.0106 | 0.0137 = ——— — =
= WSW (236 -259 ) - - - - -
02:00-03:00 0.0063 0.0100 0.0082 0.0093 0.0129 0.0056 0.0092 -
03:00-04:00 0.0072 0.0089 0.0074 0.0108 0.0118 0.0059 0.0101 - W (259"-281") B - = = =
04:00-05:00 0.0071 0.0122 0.0120 0.0107 0.0138 0.0068 0.0086 - WNW (281"-304") z e - - =
05:00-06:00 0.0086 0.0125 0.0118 0.0143 0.0164 0.0067 0.0085 - o =
08:00-07:00 0.0071 0.0134 0.0166 0.0087 0.0089 0.0085 0.0064 = NW (304 -326) 2
D7:00-08:00 0.0115 0.0103 0.0156 0.0065 0.0090 0.0139 0.0101 - NNW (326"-3408") 17.262 1.786 - = -
08:00-08:00 0.0110 0.0080 0.0114 0.0108 | 0.0077 0.0166 0.0099 - il 95.214 e e 0000 0000
[ 09:00-10:00 0.0090 0.0087 0.0086 0.0122 0.0081 0.0114 0.0107 -
10:00-11:00 0.0100 0.0146 0.0078 0.0100 0.0064 0.0133 0.0088 - Catm (<1 km/hr) fona
Max 1 hr [ppm] 0.0244 0.0252 0.0253 0.0180 0.0179 0.0200 0.0264 | Litiiv 0.17 [ppm)
o i) . &
Average 24 hr [ppm] | 0.0126 0.0118 0.0128 0.0115 0.0113 0.0116 0.0136 - wanamniaituTnansinaildhmanneiaohiu
Analyzer No. : NO_-B18 Brand T APl sufnd ey wimisnndlasbilduoygmenddniunoinuaing
Analyzer Data 3 — =
Model : 200E Serial No. : 353
“!"D“‘ﬂ!: .
AnnaIgu = szn T e @ i 33 (wa. 2552) dot Avmmnmpsfrlilanaulesanledluussmmalasill amdgadneal winan) (UHITRAUNT AN
WBmaesein = Chemiluminescence Method famirnerumansieTe dusmenusamsinnsl
M09 ,8 28,00, .88,
oy . &
sanenaiaisuissanshwaildhmanneiaohiu
siufntensnusanTyindsadlaebilduoyy Atmilumudnualar
(uaEignanysa i@ione (\nmgs‘r‘um yavin)
gEmhnerumanyiwns Fsmsrumeminneg
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% 7 Soi Praboiyethen 24, Phanolyothin . Jompal. Chatushak Basguok 10900
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BY0189/10/65
R=Pro-0644/2022
=3 -
FIHUHANTATIVIOATIHIT) uasiianiaan
Tassnms Tons Szl Fuitnnaia 16-25 qanAn 2565
fislasans walsznaumsgammnsuniundyd fanupa Suitsanmsnm 28 AAAN 2565
dwnantundy Sandadniugi
fasitaggnd uitn ladu Ine aaloluiiv madia d1ia
- - - v o -
dania uitin aa.iiea. pewdai wadla e
vinanimduaihdn
IABUARIAN 2565
i i
18-19 19-20 20-21 21-22
WS (km/hr) WD WS (kan/hr) wo W5 (kmshr) wn WS (km/hr) wn
11:00-12:00 | 3.2 ENE [ N 3.2 NNW, 4.8 NNW
12:00-13:00 3.2 E [ NNW 3.2 ESE 1.6 N
13:00-14:00 3.2 E 4.8 ENE 4.8 NNW ] NE
14:00-15:00 [ E 3.2 E 3.2 N 16 NE
15:00-16:00 3.2 ENE 1.6 NNE 16 SE 16 ESE
16:00-17:00 16 E 1.6 ENE 1.6 E 3.2 ESE
17:00-18:00 16 ENE L6 ENE 1.6 N (K] NNW
18:00-18:00 3.2 ENE. 3.2 NE 3.2 N 16 NNW
19:00-20:00 1.6 ENE [ NE 16 N 16 NNW
20:00-21:00 16 E 16 NNE 1.6 N 16 NNW
| 21:00-23:00 [ ENE 16 N 1.6 ENE L6 N
22:00-23:00 3.2 ENE 1.6 N 3.2 N I NNW
23:00-00:00 1.6 E 1.6 N 1.8 N 16 NNW
00:00-01:00 16 ENE 1.6 NE 16 N 3.2 NNW
D1:00-02:00 L6 ENE 1.6 N 3.2 ENE 16 NNW
D2:00-03:00 L6 ENE 16 N K] NE 16 NNW
03:00-04:00 1.6 ENE 3.2 N L6 NE 16 NNW
04:00-05:00 3.2 ENE L6 N 16 NNE 3.2 N
05:00-06:00 X E 1.6 ENE 16 NNE 16 NNW
08:00-07:00 1.6 ENE 1.6 N 3.2 ENE 16 NNW
07:00-08:00 1.6 ENE 1.6 NNW L6 E 16 NNW
08:00-09:00 1.6 NNE 1.6 ESE 16 N 16 N
09:00-10:00 3.2 NNW 1.6 ENE 32 N 3.2 ESE
10:00-11:00 4.8 NNW 3.2 N 48 N 3.2 SE
aumgi
i 25.8 25.7 28.8 27.5
iy ( €)
AN
VIR 752.53 753.08 753.98 T54.80
98D (mmg)
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WS (kin/he) WD WS (km/hr) wn WS (ke/hr) WD
11:00-12:00 4.8 NNW 3.2 ESE 3.2 N
12:00-13:00 4.8 N [E] NW B NNW
13:00-14:00 48 NNW 3.2 NNW 4.8 N
14:00-15:00 EE] N [ N 6.4 NNW
15:00-16:00 1.8 N W8 N (] NNW
16:00-17:00 3.2 0.8 N 4.8 N
17:00-18:00 1.6 NNW 3.2 NNW 1.6 N
18:00-18:00 1.6 N L6 N 3.2 NE
19:00-20:00 1.6 N 1.6 N 1.6 NE
20:00-21:00 1.8 NE 1.6 N 1.6 NE
21:00-22:00 3.2 NE 3.2 NNE 3.2 NE
22:00-23:00 1.6 NNW [ NNE 1.6 [ NE
23:00-00:00 1.6 N 1.6 NNE 1.6 N
00:00-01:00 1.6 NNE .6 N 1.6 NE
01:00-02:00 16 NNE [ NNE 1.6 NE
02:00-03:00 16 NNE 1.6 NNE 1.6 NE
D3:00-04:00 3.2 N 3.2 NNE 1.6 NE
04:00-05:00 1.6 NNE 1.6 NNE 1.6 NE
05:00-06:00 1.6 NNE 1.6 NNE 1.6 N
DB:00-07:00 16 NNW 1.6 N 3.2 NE
07:00-08:00 16 N 5.2 NNE 1.6 N
08:00-08:00 1.6 NNW 1.6 NNE 1.6 NNW
| 09:00-10:00 3.2 SSE 1.6 NW 1.6 N
10:00-11:00 3.2 ESE 5.2 NNE 1.6 N
]
ol 27.4 28.0 217
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ANNAN
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H 5P, _ CONSULTING SERVICE CO., LTD.
% ﬂ'ill“l'l 10900
zi' m l' Soi Pl!lllelwlhm 24, Phatolyothin Rd., Jompol. Chatuchak, Bangkok 10800
" Tl 1 (662) 939-4370-72. Fax | (662) S1)-4221. E-md Sa{PEORCON.COM.. WWW.SPSCON.COm
Ref. No, A323-A324/10/22 Report No. 2210/434
R-Pro-0644/2022
TENUEAMTIATIEIAMM N IMANINUEY
Tasanns ¢ T Sudupzaiil Fuilifudatn 10 gaAu 2565
fiilasns : J VA fi Fuitiudath 21 AIAN 2665
dnumwaail dnaniundyd Sndmlniug Tuitianed 21 EIAN-3 WOATMIEY 2565
oritagand it Tadu Tno aalaluitl mais i Suilaansorm 7 MOATMEY 2565
diftuihaghs + wwileiand fnn (3-011-3-8031)
i 128, 7.a, Aaudnie wafia S
wniiaed Faumatia JEhenal Dot Coecor Noud LI
Inlet Dutlet 11] 12]
vanfiudats (.} - - 09:40-10:28 | 09:40-10:28 - -
Height (m.) - - - 10.0 - -
Diameter (cm.) - - 80.0 90.0 - -
Barometric Pressure {mmig) - - 754.56 754.56 - -
Absolute Stack Gas Pressure (mmHg) = - 751.32 755.13 - -
Dry Gas Meter T c) - - 334 310 - -
Stack (o) - - 104 77.0 - -
Moisture (9 - - 4.10 3.38 - -
Velocity {m/x) - - 17.74 17.28 - =
Flow Rate (Qsd) (m’/s) - - 6.687 8.901 - -
Actual Flow Rate (m'/5) - - 8.923 10997 - =
Carbon Dioxide (%) - - 1.58 0.85 - -
Oxygen (%) - - 18.6 19.7 - -
Total Suspended Particulate (mg/m’) Tsokinetic Gravimetric Method 6.2 11 320 28
(U.S. EPA Method 5)
Emission Rate of Tot] Suspended - Calculate 0.041 0.010 - 0.199
Particuline (gss)
Oxides of Nitrogen (ppm) Vacuum Flask Colorimetric Method 2 1 200 13.5
(L5, EPA Meihod 7)
Emission Rate of Oxides of Mitrogen - Caleulate 0.025 0.017 - 0.180
{e/5)
Sulfur Dioxide (ppm) Midget Impinger Titrimetric Method <0.1 <0.1 60 2.0
(U5, EPA Method )
Emission Rate of Sulfur Dioxide (2/5) - Caleulate <0.002 <0.002 - 0.037
Hydrogen Fluoside (mg/m’) Midpet Impinger lon Chromatographic Method 0.01 <001 - -
(U.S. EPA Method 26)
Emission Rate of Hydrogen Fluoride - Caleulate <0.001 <0.001 - -
{g/s)
Hydrogen Chloride (mg/m’) Midget Impinger | lon Chromatographic Methed 0.05 0.01 160 =
(U.5. EPA Method 26)
Emission Rate of Hydrogen Chloride = Calculate <0.001 <0.001 % -+
{g/5)
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H £5.P.S_CONSULTING SERVICE CO., LTD.
s’z,! PN S Pl 24, Pyt R Jyl oo, Barho 10500

Vel : (662) 905-4370-72. Fax : (662) $13-4221. E-mal 1 sale@Rmoon COM. wWWLEHSCON.COM

Ref. No. A323-A324/10/22 Repont No, 2210/434_1
R-Pro-0644/2022

-n:muuamﬁm'nw’qmmwmmamm]sim

Tasama ;T fidudunsaiid fuifudein  © 19 qnew 2565
filazann : I TigaT fundiyi Jufufieths  : 21 awen 2565
@i dunanfundyd Sordalniung Suifienet t 21 qaau-3 woAlineg 2565
fneegani ¢ v Tadu Ino oalaluiin e e Jufisanmioan : 7 waAdmo 2565
difluiaty ¢ wwileand Bn '
1S W and. aovdane waTia S
vondinad Fhifiudadn FEhAns Lot e ot L
Inlet Outlet 11] 12]
naniudaatn () - - 08:40-10:28 | 08:40-10:28 - -
Height (m.) - - - 10.0 - -
Dismeter {cm.) - - BO.O 80.0 - -
Burometric Pressure (mmHg) - - 154.56 754.56 - -
Absolute Stack Gias Pressure (mmHg) - - 151.32 755.13 - -
Dry Gas Meter Temperature ('C) - - 33.4 3.0 - -
Stack (o) - - 104 71.0 - -
Moisture (%) - - 4.10 3.36 - -
WVeloeity (m/s) - - 17.74 17.28 - -
Flow Rate (Qsd) {m’ss) - - 6,687 5,991 - -
Actual Flow Rate {m'/5) - - 8.923 10.997 - -
Carbon Dioxide (3) - - 1.58 0.85 - -
Onygen (86 = - 18.6 19.7 - -
Aluminum Fume (mg/m') Isckinetic ICP Method 0.8541 0.0873 - -
(US. EPA Method 29)

Emissivn Rute of Aluminam Fume (g/s - Caleulue 0.008 <0.001 - -
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- wilmraadamanld: LG

- Fammalfidainds 958 ke/day

- BATISHER 21,609 kesday

- Flow Rate (Qsd) sasfanganmsdmonafisuiienui 1 ussmme via 160 adummlsan gl 25 o Az

annasg’ = AsmiAnsenTgaEmnTIy Got i mAinasasmadahluamaissinuaensinlsi wa, 2549

annmspn® = sy BTN RATI) fndoimedl it oduduasgiiing (dnmng e 1)

v Tadu Inw palaluitd mais $1im (e, 2562)
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Tesanm : T andud ikl Juiuiesn  : 19 qmew 2565
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fasiagands ¢ vddn ladu Tno aalaluiin e ia Jufleanme : 7 waRImu 2565
diiiudiatn ¢ wnilaiand Ban
Wi ar.eE. Aeudaie waia e
wininnai Fifiudadn el Lot Lollecor o) Ly
Tnlet Outlet 1] 2]
vanfiudiats {u.) - - 08:40-10:28 | 09:40-10:28 -
Height (m.) - - - 10.0 = =
Diameter {cm.) - - 80.0 80.0 - -
Barometric Pressure (mmbg) - - 754,56 T54.56 - -
Absolute Stack Gas Pressure (mmbg) - - 751.32 755.13 - -
Dry Gas Meter Temperature ("C) - - 334 31.0 - -
Stack Temperature ('C) - - 104 77.0 - -
Moisture (%) - - 4.10 3.36 - -
Velogity (m/s) - - 17.74 17.28 - -
Flow Rate (Qsd) (m’7s) - - 6.687 8.991 - -
Actual Flow Rate (m'/5) - - 8923 10.997 - -
Carbon Dioxide (36) = - 1.58 0.85 - -
Oxygen (%) - - 18.6 18.7 - -
Carbon Monoxide (ppm) Gas Bag Non-Dispersive Infrared 6.6 2.7 6a0 -
Detection Method
(LS. EPA Method 10}
Emission Rate of Carbon Monawide - Caleulae 0.051 0.028 - -
{g/s)
LR
- whipnaadamaile: LpG
- v lEdamds 958 kesday
- BRTIMIHAN 21,609 kpsday
- Flow Rate (Qsd) was13 mAnnudnsanud 1 wsmma wa 760 fafwanlian wasgamgil 26 pwwadn fanmzui
Aunmagn = dszmnsnr g s o fmuarnfu Gmhdlusmaizanssansinlsn wa. 2549
Aunmag’ = AT IUATTI AT Fwmd lamanilsa A afuilen (dhummn whit 1)
vt lafu Tno selaluiiv maia i (na. 2562)
sammnTieTiiiuenewnsdehildhmsenaivmiu
WmAnd warviansiisnndnlasbilfueygenmiddndumsinueEngg
(uErTaTTIL udauiing (EmFidms yann)
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QAL ks, o1, 88

F1210/20-08-21/AIR2208



, U3t (04108 aouTans waHd hite 172
H isPs. _CONSULTING SERVICE CO., LTD.
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¥ Tl 1 (662) S9-4370-72. Fanc - (652) 5134221, E-mail 1 aked@apicon com. wiww. spscon.com
Ref. Mo, AI25-A326/10/22 Report No. 2210/434
R-Pro-0644/2022
TenuEaNTIANziaumaImanldas
Tawanm + Taruwansunckbeiudesgiiin Fuilifudagna 18 AN 2665
fialazima H I AT Tundyd Jutfuiata 21 AN 2565
druamuaan dunanindyi mﬁmlnﬁuq‘-i Suifimned 21 gaAu-3 nOAIMEY 2565
aritagands i Todu Tna aalalufiv mads diifa Juitansiwnu 7 wandnioy 2585
diuiaii wistleiand fan (3-011-3-8031)
i 0a. 7.0, AauFaRa wadid i
wmiaad Fiudiata FEiATel Lty et M
Inket Outlet 11 12]
vanfiviaaie (u.) - - 15:30-16:18 | 15:30-16:18 = £
Height (m.) - - - 10.0 - -
Diameter {cm.) - = B4.0 100 - -
Barometric Pressure (mmHg) - - T54.56 754.56 - -
Absolute Stack Gas Pressure (mmHg) - - 753.76 754.69 - -
Dry Gas Meter Temperature ("C) - - 33.4 34.5 - -
Stack Temy (4] - - 162 126 - =
Moisture (36) - 4.18 318 - -
Velocity (m/s) - - 9.58 8.85 = -
Flow Rate (Qsd) (m'/s) - - 3.459 4.995 - -
Actual Flow Rate (m’/s) - - 5,311 6.957 - -
Carbon Dioxide ($) - - 3.68 3.02 - -
Oxygen (%) - - 15.4 16.4 - -
Total Suspended Pariculate (mgh\:’) Tsokinetic Gravimetric Method 5.0 1.0 320 40
{U.5. EPA Method 5}
Emission Rate of Total Suspended - Calculate 0.017 0.005 - 0.335
Particulate (g/s)
Oxides of Nitrogen (ppm) Vacuum Flask Colorimetric Methed 3 1 200 17.5
(LS. EPA Method 7)
Emission Rate of Oxides of Nitrogen = Calculate 0.020 0.008 - 0.276
(grs)
Sulfur Dioxide (ppm) Midget Impinger Titrimetric Method <0.1 <0.1 60 2.0
(LS. EPA Method B)
Emission Rate of Sulfur Dioxide (g/5) - Calculate <0.001 <0.001 - 0.044
Hydrogen Fluoride (mg/m’) Midget Impinger | lon Chromatographic Meihod 0.01 <001 - -
(U.5. EPA Method 26)
Emission Rate of Hydrogen Fluoride - Calculate <0.001 <0.001 - -
(g/s)
Hydrogen Choride (mg/m”) Midget Impinger | Ton Chromatographic Method 0.08 0.04 160 -
(L5, EPA Method 28)
Emission Rate of Hydrogen Chloride Calculate <0001 <0.001 - -
(g/5)
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Ref. No. A325-A326/10/22 Report No. 2210/434_1
R-Pro-0844/2022

'nmwuﬁmﬁl.nﬁsﬁqmmwmmﬁwnﬂn’m

Thsanm 3 - T i il Fuifudatn  : 18 qman 2565
filasants : | 2 fundiy Fuifuiadn ;21 qmen 2565
druaiai dunaniiundy Sivimlndugd Fuiiennt 121 qiRN-3 weATmn 2565
Boritagands  uidsin loBu oo adlaluii mais e Suienne 7 wqAinou 2568
diudad : wpthriand dun
VI 104,700, AouSaR wadia i
winiieed Fhfiudati ATl ———ust Coector o 2 A
Inlet Outhet 1] 2]
vanfiudaaii (u) - - 15:30-16:18 | 15:30-16:18 - -
Height (m.) - - - 10.0 - -
Dinmeter (cm.) - = 84.0 100 = =
Barometric Pressure (mmHg) - - 754.58 T54.66 = -
Absolute Stack Gas Pressure {mmiHg) - - 753.76 754.69 - -
Dry Gas Meter Temperature ('C) - - 33.4 34.5 - -
Stack T oy - - 162 126 - -
Muisture () - - 416 3.18 - -
Velocity (m/s) - - 8.58 B.B5 - =
Flow Rate (Qsd) (m’*/s) - - 3.459 4.0985 - -
Actual Flow Rate (m’/s) = - 5.811 6.857 - -
Carbon Dioxide (5) - - 3.68 3.02 . -
Onyyen (36) - - 15.4 16.4 - -
Aluminum Fume (mg/m’) Isokinetic 1CF Method 0.5725 0.1332 - -
(U.S5. EPA Method 29)

Emission Rate of Aluminum Fume (g/s - Calculte 0.002 <0.001 - -

mnmm!:

- slimandandils: LeG

- Ensnta1F@aunaEs 2,205 ke/day

- BnTNIHER 41,594 kgsday

- Flow Rate (Qsd) uastfiinamaasdmnuiiouitanmdu 1 wsmma wis 760 Sadumn fqungil 25 e fanmzuiy

Annasgu’ = UsmmANTENTRENE NI day rwusdnBinassnadmhlummeai I3 A, 2649

amnee® = wmsgweemsuniensd Anadamailasinlin anduduazgilinn (s adai 1)

13 Tadu Tno aalaluiivl miaits $iifn (n.a, 2562)
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Tasam : Tha antudunsg il Tuilifufesn  : 18 qman 2565
alasams 3 ¥ VIR fhumiyd Tuitfudatia ¢ 21 @AM 2565
Aruawupa dwnanihmfyd Q’w?udmuq-s Suitiard © 21 paAu-3 noAdnieg 2565
Faritaggni + i Lot Ino ealaludil maiha i Juflaannomu 7 woASmnu 2665
diituiatv + unitldaad faan
V35 (0d. .08, Aaudai wafla dite
mniimad Fifiudnta Faianed Dust Copoor No? e
Tnket Outlet 1] 12
vaniiubain (w) = - 15:30-16:18 | 15:30-16:18 -
Height (m.) - - - 10.0 - -
Diameter (cm.) - - 84.0 100 - -
Barometric Pressure (mmbg) - - 754.58 754.56 - -
Absolute Stack Gas Pressure (mmHg) = - 753.76 754.69 - -
Dry Gas Meter Temperature ('C) = - 33.4 34.5 - -
Stack Temperature {C) - - 162 126 - -
Muoisture (#) - - 4.18 319 - -
Velocity (m/s) - - 9.58 8.85 -
Flow Rate (Qu) {m'ss) - - 3.459 4.995 - -
Actual Flow Rate (m'74) - - 5.311 6.957 - -
Carbon Dioxide (%) - - 3.68 3.02 - -
Onygen (9} = - 15.4 16.4 - -
Carbon Menoxide (ppm) Gas Bag Non-Dispersive Infrared 26 11 890 -
Detection Method
(L5, EPA Method 10)
Emission Rate of Carbon Mononide - Calculate 0.103 0.063 - -
{g/s)
WG

- wlimaudaundnle: LPG

- dmnmslidamss 2,295 kerday

- BRTIMIHER 41,594 kyiday
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Tasns Taay odudunspiil Juiitudathe 18 qaAN 2565
iiilasans wmliznaunsg fundyd Suiliufoia 21 fEnAU 2565
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Hifludatv wweitleFand B (3-011-3-8031)
1 184,700 ADUBARI ol hita
wimiinai Fhfudata Jdiemml ——tot Dol S Snnagm
Inlet Outlet 111 12}
vaniiudiagg (u.) - - 11:00-11:48 | 11:00-11:48 -
Height (m.) - - = 10.0 = -
Diameter (em. ) - - 85.0 90.0 - -
Barometric Pressure (mmblg) - - 754.568 754.56 - -
Abselute Stack Gas Pressure (mmby) - - 752.99 755.93 - -
Dry Gas Meter Temperature {(C) - - 32.5 33.5 - -
Stack Temperature ("C) - - 112 90.0 - =
Moisture (%) - - 3.94 3.67 - -
Velocity (m/s) - - 8.00 15.38 - -
Flow Rate (Qsd) (m’ss) - - 3.674 7.698 - -
Actual Flow Rute (m'/s) - - 4.987 9,787 - -
Carbor Divxide (%) - - 1.87 1.25 - -
Oxygen (3) = - 18.0 19.1 - -
Total Suspended Particulate (mg/m”) Isokinetic Gravimetric Methvd 6.8 1.2 320 33
(U.S. EPA Meihod 5)
Emission Rate of Total Suspended - Caleulate 0.025 0,008 - 0.265
Particulate (/5)
Onides of Nitrogen (ppm) Vacuem Flask Colorimetric Method 4 1 200 17.5
(U.5. EPA Method 7)
Enmission Rate of Oxides of Nitrogen - Caleulae 0.028 0.014 - 0.264
(gss)
Sulfur Dioxide {(ppm) Midget Impinger Titrimetric Method <0.1 <0.1 60 2.0
(U5, EPA Method &)
Emission Rate of Sulfur Dioide (z/5) - Caleulate <0.001 <0.002 - 0.042
Hydrogen Flooride (mg/m”) Midget Impinger | Ton Chromatographic Method 0.01 <0.01 - -
(U5, EPA Method 26)
Emission Rate of Hydrogen Fluoride - Caleulate <0.001 <0.001 - -
(g/s)
Hydrogen Chloride (mg/m’) Miciget Impinger lon Chromatographic Method 0.08 0.02 160 -
(LS. EPA Method 26)
Emission Rate of Hydrogen Chloride - Caleulate <0.001 <0.001 N -
(grs)
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T : Tsnmeanuassdniudmasgidion Wulifufag : 18 qmen 2565
itdalasams : } o i Tuilfuieie ;21 qmen 2565
dnummiai dwnaniuni FriminGug Suitivnal t 21 q@RN-3 woAlnou 2565
forilagani : uinin ladu Inn aalaluiv mais $iia Wuilsenmean ;7 wolmou 2565
difiudain : wetlaYant Sun
i 1oa. .60, Aoudni wadia G
winiimad Fhiiudadn el 2t Colesor N3 UL
Tnlet Outlet 11} 12]
aanfiudiats () - - 11:00-11:48 | 11:00-11:48 - -
Height (m.) - - - 10.0 - -
Diameter (cm. ) - - 85.0 80.0 - -
Barometric Pressure (mmHg) - - T54.56 754.56 - -
Absolute Stack Gas Pressure {mmHg) = = 752.99 755.93 - -
Dry Gas Meter Temperature ('C) - - 32.5 33.5 - -
Stack Temy oy 5 - 112 90.0 - -
Moisture (%) - - 3.94 3.67 - -
Velocity {m/ss) - - 9.00 15.38 - -
Flow Rute ((sd) (m'/s) £ - 3.874 7.698 - -
Actual Flow Rate (m’ss} - - 4.987 8.787 - -
Carbon Dioxide (%) - - 1.87 1.25 - -
Oxypen (%) - - 18.0 19.1 - -
Aluminum Fume (mg/m") lsokinetic ICP Method 0.9211 0.1448 - -
(LS. EPA Method 29)
Emission Rate of Ahminum Fume {g/s = Culculate 0.003 0.001 - -
lﬂﬂﬁlwﬂ.:
- wiiamasdamAils: LG
- dmnnldidama 1,881 kesday
- BnTIHAR 31,689 kgsday
- Flow Rate (Qsd) uaxfnamaarsdnomdisuiianudu 1 vsmma wia 760 fiad I w25 Fua Hanzwiy
Annag = dEmansmTegRamnTs G ivuernBnomeradaiul i lssm wa, 2549
Annasgu = UWIFUEHTIENNTIRT ducmdoimailazanlag Anduduaeg (e adii 1)
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lnlet Outlet 1] 121
%] I1tﬂun"md'n (M) - = 11:00=11:48 | 11:00-11:48 - =
Height (m.) - - - 10.0 - -
Diameter (cm. ) - . 85.0 80.0 ~ -
Barometric Pressure {mmHg) - - 754.56 T54.56 - -
Absolute Stack Gas Pressure (mmHg) - - 752,89 755.93 - .
Dry Gits Meter Temperatire ('C) - - 32.6 33.5 - -
Stack cy - - 112 80.0 - -
Moisture (36) - - 3.94 2.87 - -
Velocity (m/x) - - 2.00 15.38 - -
Flow Rate (Qsd) (m'ss) - - 3.674 7.698 - -
Actial Flow Rate (m’/5) - - 4.987 9.787 - -
Carbon Dioxide (5) - - 1.87 1.25 = -
Oxygen (%) - - 18.0 19.1 = -
Carbon Monoxide {ppm) Gas Bag Non=Dispersive Infrared 487 136 690 -
Ditection Method
(U5, EPA Method 10)

Emission Rate of Carbon Monoxide - Calculute 1.96 1.22 . -
(1/s)
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it e iia. Aeudai wadia $ife
winilmad Fafumnta FFiene Shot Blast No.1 (F1001) ll:“m“’“:z'
aanfiuriage () . - 14:10-14:58 - =
| Height (m.) 2 - 16.0 - -
Diameter (cm.) = - 39.0 - -
B ic Pressure (mmbg) - - 754.58 - -
Ahsolute Stack Gas Pressure (mmbg) - - 754.61 - -
Diry Gas Meter Temperature ('C) - - 33,5 - -
Stack Temperature ("C) - - 47.0 - -
Moisture (5) - - 2.92 - -
Vebocity (mss) - - 6.30 - -
Flow Rate (Qsd) (m'/5) = - 0.678 -
Actual Flow Rae (m®/s) - - 0.754 - -
Carbon Dicxide (9 = = 0.06 - -
Oxygen (%) = - 20.8 - -
Total Suspensded Particulate (mg/m”) Tsokinetic Giravimetric Method 2.1 400 110
(LS. EPA Method 5)
Emission Rate of Total Suspended - Calculate 0.001 - 0.056
Pariculate (g/s)
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i w@a.i.ed. Aeudai wodla hife
= . 2 Annaigu
wniimad iiiudati FEIAT Shot Blast No.2 (DC-013) = =
nawfiudai (u.) - - 15:10-15:58 - -
Height (m.) - - 14.2 - -
Dhameter {cm.) - - 16.5 5 £
B ic Pressure (mmbg) - - 754.56 - -
Absolute Stack Gas Pressure (mamHy) - - 755.01 - -
Dry Gas Meter Te {c) - - 34.5 - =
Stack Temperature ('C) - - a7.0 - -
Moisture (3 - - 2.94 - -
Velocity (m/s) - - 13.13 - -
Flow Rate (Qsd) (m'/s) - - 0.260 - -
Actual Flow Rate (m’/s) - . 0.281 - -
Carbon Dioxide (%) - = 0.06 - -
Onygen (9) - - 20.9 - -
Totul Suspended Pasticulate (mg/m’) Esokinetic Gravimetric Methosd 14 400 115
(LLS. EPA Method 5)
Emission Rate of Total Suspended - Caleulate <0,001 - 0.039
Paniculue (/%)
Wnnmg;
= Flow Rate (Qsd) uasufd mAnnfsiieudy 1 ussmina wis 760 Tafwmasan axgumgdl 25 asmumadng fanments
dAnnmag = dEmANITRERE NI doy rwusinFinomamsdnlummeaitsanseansinlia we, 2548
g™ = anespwesnum e T amdosmailasinilan EE fuilnn (s pdadl 1)
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wimiiwai Fifudada e Shot Dlast No.3 (FI002) “T"“'“"’S"‘I'm

vanfiuiiagn () - = 09:50-10:32 - -

|_Height (m.) = = 16.0 = -
Diameter {cm.) = = 22.0 = ~
Barometric Pressure (mmy) - - 754.56 - -
Absolute Stack Gas Pressure {mmbHy) - - 754,68 - -
Dy Gas Meter ('c) - = a0.5 = -
Stack Temperature ("C) - - 37.0 - -
Moisiure (%) - - 2.94 - -
Velocity {m/s) - - 748 - -
Flow Rate (Qal) (m’ss) T - - 0.667 - -
Actual Flow Rate {m’s5) - - 0,720 - -
Carbon Dioxide (9) - - 0.06 - -
Oxygen (%) - - 20.9 - -
Total Suspended Panticulate (mg/m’) Leokinetic Gravimetric Method 1.2 400 110

(.S, EPA Method 5)

Emission Rate of Total Suspended - Calculate <0.001 - 0.058
Particulate (g/5)
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wyniimad Fhifiudiatin T Shot Blast No.4 (DC-012) P P
caniiudiadi (u.) - - 14:00-14:42 - -
Height (m.) E = 16.0 - -
Diameter (cm.) - - 35.0 - -
B ic Pressure (mmbg) - - 154.56 - -
Ahbsolute Stack Gas Pressure (mmbg) - = 755.55 - -
Dry Gas Meter Temperuure ('C) - - 33.5 - -
Stack Temperature ('C) - - 45.0 - -
Moisture () £ - 2.90 - -
Velocity (m/s} - 2, 16.23 - -
Flow Rate (Qsd) (m'"/5) = - 0.558 - -
Actual Flow Rate {m'/5) - - 0817 - -
Carbon Dioxide (96) al - 0.06 - =
Oxygen (%) = - 20.9 - -
Total Susperded Particulate (mg/m’) Isokinetic Gravimetric Method 1.3 400 110
(U.5. EPA Method 5)
Emission Rate of Totul Suspended - Caleulate <0.001 - 0.056
Purticulate (j1/5)
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VI e aa, Aaudaie wafia it
ANNATFIM
it Fhifudiadn EEFYeE) Shot Blast No.5 (DC-011) o P
vanfiudia () - - 11:10-11:52 - -
Height (m.) - - 18.0 - -
Dinmeter {cm.) - - 22.0 - -
Barometric Pressure (mmHg) - - 754.56 - -
Absolute Stack Gas Pressure (mmHg) - - 755.49 - -
Diry Gus Meter Temperature ("C) - - 34.5 - -
Stack {'C) - = 26.0 - 2)
Moisture (%) - - 2.98 - -
Velocity (m/s) - - 16.00 - -
Flow Rate (Qsd) (m’/s) - - 0.588 - -
Actual Flow Rate (m’/s) - - 0.608 - -
Carbon Dioxide (56) - - 0.08 - -
Oxygen (9) - - 20.9 - =
Total Suspended Paniculate (mg/m’) Isokinetic Gravimetric Method 5.8 400 110
(LLS, EPA Method 5)

Emission Rate of Total Suspended - Caleulate 0.003 - 0.056
Particulate (g/5)
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Tasams E Amfudpsgil Juiifuiein ;20 qeaw 2565
fialasani : } 7 fumdyi uffudathe  : 21 gee 2565
savunit dunandundd Snrdmintng Suitimal T 21 WEAu-3 WRTNIY 2565
Fasiaggnin ¢ uldn loBu no aalalidinl anads $iva Jufioanmmu ;7 mgAdinow 2565
duiudntiv ¢ wwitleiwaf fan (3-011-9-8031)
W 1od.di.s0a. raudai wodis Hin
wnihaad Faifumatha JEhmmnl Heat Treatment (T5) (Outlet) _‘1—'—“']"'““ “;2
aaniud e (i) - - 15:10-15:58 - -
Height (m.) - - 22.6 - -
Diameter {cm.) - - 10.5 - -
Barometric Pressure (mmHg) - - 754.56 - -
Absolute Stack Gas Pressure (mmHg) - - 755.31 - -
Dry Gas Meter Temperature ('C) - = 85.5 - -
Stack Temperature ("C) - - 48.0 - -
Moisture (%) - - 3.35 - -
Velocity (m/s) - - 2.25 - -
| Flow Rate (Qsd) (m’/s) = ' 0.018 = =
Actual Flow Rate (m’/5) - - 0.020 = -
Carbon Dioxide (%) - - 2.56 - -
Oxyen (%) - = 17.1 - -
Total Suspended Paicuiate (mg/m’) Tsokinetic Gravimetric Method 1.8 - 35
(LLS. EPA Method 5)
Emission Rate of Total Suspended - Cakeulate <0.001 = 0.00027
Particulate {g/s)
Oxides of Nitrogen (ppm) Vacuum Flask Colorimetric Method a 200 17.5
{U.5. EPA Method 7)
Emission Rate of Oxides of Nitrogen - Calculate <0.001 - 0.00026
75}
Sulfur Dioxide (ppm) Midget Impinger Titrimetric Method <01 &0 2.0
(U.5. EPA Method 6)
Emission Rute of Sulfur Dioxide (g/s) - Calculate <0.001 - 0.00004
Carbon Monaxide (pprm) Gas Bag Non-Dispersive Infrared 2.7 690 -
Detection Method
(LLS. EPA Method 10)
Emission Rate of Carbon Monoxide - Cakulate <0.001 - -
(373
“N’l!lﬂq‘.
= Flow Rate (Qsd) uasFanmuadnsdnomdfisuiiudy 1| vismmea via 760 fadwmasan uasqumgdl 25 pamaiEia Haamswts
dunmagn® = dsmanssrgaamns doa domadnBinamasm@edulusnnisaneaananlsny wa, 2549
Annagn™ = INASNMETINNNG] i faondaimaal it soduduasgiilon (dunns il 1)

vt ladu Inn salaluiid mveis $im (e, 2562)
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9-011-9-8422 1-011-A-8717
dmnhifssmiarinmed grrugis sl
P13 o, 0,8

F1210/20-08-21/AM2I08



APPENDIX-4

LAENS 4-3  TUS1NUNENIIATIVIASEAULEYS




3t (99.7.10d. AouFaie waa hife

12
H = 8.P.S. CONSULTING SERVICE CO., LTD.
3%1 u¥iy Todu 24 TuB Wi AN 109000
i-d 7 5o Phahelyothin 24, Phaholyothin Rd.. Jempol, Chatuchak, Bangkok 10900
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TENUHANIATIVIATEAULHES
Tasanms Tsanu Fatuduasgiidl Fufereda 18-25 qaAN 2565
fiaalasans welsznaumigaamnssuniundyd dwanusei uitpanmeru 28 AN 2585
dwnaniuniyd Simiavningd
fo/flaganim it ladu Tna salaluiiv mada i
fgarivia Vit a.flen. Anudai wafia Hifn
vinwinimailasimaduiald
\finuRaIAN 2565
vl 18-19 19-20 20-21 21-22 Annnigm
[ Log L 1 e Lo L, 1hr Lo [ L
[4B(A)] [aB(A)] | BgA) | 1aBCAD] | [aB(A)) [aB(A)] [ABEA) | B(A)]
T0:00-11:00 [13 30.2 505 EIE 7.9 30, LEE [EN] =
11:00-12:00 520 | 47, [LE 38, 51.0 43 50, 43, =
—1Z00-13:00 41, 472 [ aa 507 [ER 50, K =
T3:00-14:00 AT 38, [ 0.7 | BIL [ER 50, 42, -
5. 39 [ 39 50, g it EEK = )
47 1. 50.0 0. 48, N [y a4t -
53, [EX 52, 43, 67, B, 5. =
53, 1. 50, A1 | 654 —__47. [EE: -
529 | I. 52 48, 3 P X 50, =
BE6 | 57 Ba 56, 65, 58, A 55 -
5B, 6.8 | ®0. 0. 63.. 50, . 51. =
52, 48, 51, 44, 49, 5 524 -
50. a8, 52. 8. 51, X [EX =
44, a7, 51, [E] 50, % 50.0 - -
508 | 48 49.9 [} 50, A 44, -
49. a7 45 i a7 B 493 | -
48, a7 51, 46, X a7, =
48, 45 48, 48.1 X AT -
53 T, B2, a5 47, 63,7 | 4&. =
53 50, 63, 50. BT, 49, =
i A6, 53, aT X 53 4T =
H 1y 52, 70, 5T, B X 52, -
E 3.5 43, B5.1 45 53. 487 -
—08:00-10:00 TE 30, 178 40 | 458 40.0 -
L, 24 hr [dB{A}] 56.0 - 60.3 - 80.9 - 60.2 - Taitfiu 70.0
Ly MBCAY] 88.3 - 104.2 - 86.7 - 91.0 - Taitiiv 115.0
Ly, WB(A)] 59.1 - 84.7 - 85.5 - 66.6 - -
Ml eter 1f
17 Dectober 2022
Tl Mo,
E [ 6236 0 182 -
Actual Readin
I “Alier Adjustment
| 64,
“Iﬂlll“q:
Anmige = dsnAnsennag o1 dnasAudomun dudnsiifianinnmiznaufismlimn wa, 2548
SEnmnedn = wdsalleaneinssiuie

wiarimdunhimsaouiioulanld Acousic Calibrtor, ACO, Model 2127, S/N. 130006

P 1 . - P
Hﬁﬁ1'5H“HTHHMEGID“mﬂa1mﬂmn“M1 U]ﬂl‘“\f\.l

T =

Wudndwnsnuarninirdlaelilédunygnee

anmel
fimimprmmanyiame
25, 10,65

(i wnd)

Aoy

(unmhdidims yavia)
diuspmenugansinnat
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FINUHANIATIVIRTEAULEE
Tasans + Taw Fnduduasgilil Juitas1a¥a 18-25 gaAN 2565
& - Pl o o
finalasans walsznaumsgaamnssuniundyd dwanuei Juiisanmieny 28 QIAN 2565
dwnaniumiyi famiadniugi
dasfioggndn vt ladu Ino sslaluiid mais hive
AnTvin 3 aa.f.ea, aoudait wafid Sita
vinaduimailannaddiala
WAEuRIAN 2565
ST 23-24 24-25 AnnmIg
Lgo Ly 1 br Lgg L 1hr Lgg
[dB(A)] [dB(A}] [dB(A)] HB(AY) (dB{A)]
D =
Tiiliiu 70.0
L. [4B(A)] 819 v 1150
L, [4BCAY] 58.7 -
Sound Level Meter Data S
i . ¥ 17
5 —— —7
- = ACO-B28 T ACO J i [T 00182007 -
el Readin
— B TieTore Adjusiment o er Adjustment o
g93.9 _a40
W
dunmgn = dssmAnsEnagamney Gas fweedsudsamsun suninsifianinnnd fismilssann w.a. 2548

SEmsmnia = wdsidlensninsciuio

wiarimduahmsaaudioulanld Acoustic Calibeator, ACO, Model 2127, S/N. 130008
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FIHNUHANTATIVIATZAULH
Trsams : Taae antuduazgil Suitamanin 18-25 qaAy 2565
filasams : wadsznaumsgeamnssiniundyd duawuaa Juitsanmonu 28 AN 2565
sunanfundyi STl
fariiagand ;i Tadu Tno aalaluii enaits hive
daviaia : i (ed.ia. Aeudait wald hifm
vinaduhwaslrsamsduiiansiuan
iaunman 2565
m 18-19 19-20 20-21 21-22 Annaigm
L 1he Ly L, 1br Lo L 1 br Lgp Ly 1 hr Loy
(LI [WBCAY | [BLAYL | dB{A)] | [dB(A)] [B(A)] [dB(AY] | [dB{A)]
— |49 EER] 56.4 587 [ B71.0 EL =
. — &4, LA 58, 6. 60,2 SE.5 -
. 58, 55, X 576 25, = s |
2 56 54, X BE. 54 =
X 58 50. - 50, 554 =
. &5, 50, % 58, s30T -
; 54, 0.2 4. B4, 50, =
B 56, 49, 50, 56, 48 =
B 4. 51 51, 58, 50. -
- B | 0. 50, 53, 18, -
X BO.E ¥ 556 B2 2 — = x|
54, 5B, 3 56, 3. - ]
5T, 3. 583 X =
BT, 58, 7 5T, 6. -
57, SET | 6. 57, 566 | =
56, 58, (% LX) 56, =
5T, 58, 6.8 | 57 56, -
—_BT. L7 T . 57. 7. 55, =
58, 58 57, 56, 50, =
58, 60, e 56, 50, =
58, 59 7 57, 49, =
58, 60,6 (e 58, 497 =
BT, 65.0 70 T 62, 53, =
56. 60.3 3.7 S84 54, 49, -
Lw 24 hr [dB(A)] 59.2 - 59.3 - - 58.3 - Liviiu 70.0
L [4B(AY] 88.5 - 92.7 - 93.9 - 92.8 Tiiviiu 115.0
Ly, [B(A)] 65.6 - 65.7 - 65.6 - 64.1 - -
Sound Level Meter Data
alibrate LIS i3
| IT | i .
- ACO-BIT ACO- 6236 | 00192028 | -
Actual Readin,
Helore Adjustment : “Afier Adjustment
— 55 I i 71

winmme:

ANATEIN = sEmAnTEnTE doa st VI ffaminnml
SEnsenata = dnailaanninaiudn
wasTmdnnhnsaaudiioulanls Acousic Calibruor, ACO, Model 2127, $/N. 130006

vilsm na. 2548

P 1 » PO
HAMINTIVIRUTUT :l-lmm.rdwnmﬂmim‘nnﬂnmm\fu

wdsdensmugssnyindisdulesbildvoyagnesinuiinduainuaings

(naignansal @imna)
gemhmsnusamsianed
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2_8. ! _10_ ! ,@,

HS/ADTI/2200CT

u'ii’n (e .10, ABuTan wodid e 2/2
i = S P.S. CONSULTlNG SERV!CE CO., LTD.

’?“l i cp I' Sol Piihalmhm 24, Phaholyethin Ad.. Jompal. Chatuchas. angkok 10900

Tl : (662) SF4370-TL. Fare 2 (662) S134221 E-madl | sale@spucon.com. wivm apson.com

BYO189/10/85
R-Pro-0644/2022
THNUHAMINTIVINTEOUTD
Tasams ¢ Taww andudiupegilil Suitnsiain 18-25 qatAy 2565
CEL? I Ry o E -
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aal 22-23 23-24 24-25 ANNRIFY
L, 1he Lgg L 1hr Lgs L 1he Tag
B(A)) [dB{A)] 1aB(A)] [dB(A)] aB{A)] [aB(Aa)]
56

X
805
2.

Lgq 24 hr [dB{A)] X . : Tiiiu 70.0
Loy [ABCAD] 84.0 = 94.3 TS 942 - | Thdwiise
Ly, [AB(A)] £0.1 - 5.8 - 62.8 S =

LEV! eter
alibrale = T 17 T

Seraal No.
00192028

ore Adjustmen
S _0'8'.;' L

REOERLH

2 n v e I

1} HRETHATIN das fvued VU

Aunesg = walsanu wa. 2548
SEmwmnnin = wlesdennminssaudes

o - '3
wiarimdnahndaudioulaold Acoustic Calibrator, ACO, Model 2127, S/N. 130006

sanmaniniliusanasnaildnrene e
Fwdadenemsaeniadonnbulalilduamnenmdindivasanuolbngg

(navignansal @imnad) (umanddiimg warae)
gmhnsaumamyiassd diusmmnsruman et
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% AYATY 10900
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Ref. No, W390/07/22 Report No. 2207231
R-Pro-0644/2022

TIHUEAMTIATIZR AU IIIED

Tasanms i B Smuduasgiil Fuifumaie 1 12 nangiau 2565

ftdilasams E I gammnsauniundyd d it uitfuieta 12 NINIAY 2565
dunaniiuwdyi Smimlniugi Suithenef § o 12-20 NINGIAN 2565

o iagani v lodu T palaluitd mada $iin Fulaanmsm 1 27 nangiau 2565

Fiudhedin FT T3]

diuiiatn : wnnlswdng duod

Vit 10a.i 108, apusai wodla hite

wmiaad EANG fhfamnannihiamuaiuasinm —
{ Finul Disdlnrie)
pHl Ekectrometric Method (4500-H"B.) 7.17 5.5-9.0
BOD, (mg/L) 5 Day BOD Test (5210 B.) & 4 Taiitu 500
Membrine Electrode Method (4500-0 G.)

COD (mg/L) Open Reflux, Tirimetric Method (5220 B.) 22 Taitiiu 750

Total Suspended Solids (mg/L) Total Suspended Solids Dried at 103-105 € 3.8 Taiviu 200
(2540 D.)

Total Dissolved Solids (mg/L) Tatal Dissolved Solids Dried al 180 °C 254 Taiiiiu 1,300
(2540 C.)

Grease & Oil (mg/L) Liguid-Liguid, Partition-Gravimetric Method <2 Tiiiiu 10
(5520 B.)

TEN (mg/L) Mucro-Kjellahl Method (4500-N,, B.) & 7.5 Taiifiu 100

Tanmi: Method (4500-NH, C.)

mnqu:

dnvnzdadn: whodla asnauimise

ANNATIIY = el 18 (aurhusagsaniwimidsdnan)

Method = Based on Standard Methods for the Examination of Wter und Wasiewater, APHA, AWWA, WEF, 23° Edition, 2017.

ganseTThansiusesanziah hhmyinneioini
WwdndememuranenTienaifisandulesbil@ueygenmidndumsineding

I . |

(unErndn uisui) (uwnEmiumws mIna)
dhmhissinioianent grrumniadinns
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Ref. No. W472/08/22 Report No. 2208/217
R-Pro-0644/2022

-nm‘mnamﬁmﬁsﬁqmmmLﬁs

Tasans o Taw andudniasgiiil Fuilifudiein ¢ 8 Banau 2585
findlasans 7 J o saunihundyd d it Fuitiudotia : 8 damAu 2565
dwnanihm$yd Sandausing Suitinmal i B-16 BanAu 2565
o agand ;v lodu Ino ealaluiid maiie hilm Juilganmea ¢ 23 Saneu 2565
et BT
difuiedn : wwiirdand Buon
it el wea. aeviad wafia diie
ifmnssninismaaiuasiinm
wininad iRl ANNAIEI
{ Final Discharge)
pH El ic Methix! (4500-H' B.) 7.31 5.5-9.0
BOD, (mgsL) 5 Day BOD Test (5210 B.) & 11 Taivfiu 500
Membrane Electrode Method (4500-0 G.)
COD (mg/L) Open Reflux, Titrimetsic Method (5220 B.) 32 Talifiu 750
Total Suspended Solids (mg/L) Total Suspended Solids Dried at 103-106 € 4.1 Talvitu 200
(2540 D.)
“Totl Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 'C 222 Taitfiu 1,300
(2540 C.)
Grease & Oil (mg/L.) Liguid=Liquid, Partition-Gravimetric Method 2 Tiviiu 10
(5520 B.)
TKN (mg/L) Macro-Kjeldahl Method (4500-N,, B.) & 0.3 Titfiu 100
Titrimetric Method (4500-NH, €.)

mnome:
dnwnzdnatn: wdadls acnaudmisy
AR = wesgniiiaedlsol angsun iy (ﬁwﬁmmdiamd'nﬁndnﬁud‘mnm)
Method = Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017,
wamIAnIEIA TRl fadaitlinmei furiiy
wudadensrusanienienaiisamiularbildueyg amdhmudnuolang
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= s ¥
ﬂurmnamnmﬂznqmmwmlas
Tasams '[uq)uunauun:nﬁl\'ﬁubuazeihﬁw Fuilifiudhaa & fuEIu 2565
fralasants wmlsznaumsgRawnTTnimas duanuai Fuitfushatia 6 funuu 2565
dwnaniiundyi Fmdadndugd Suitierid 6-13 fiuwgu 2565
Hasilogand visin Todu Tno oalalsdinl mada i Sufinanaem 15 fumeu 2565
Jiumaia W
Miudedn wsmedival ghal
3t toa. i eq, Aeuiais walia hifm
o g e P ihfnsiniamaeisesdnm ;
MITHRET ITNATIEN (]‘im.t Discharge) H‘“ﬂﬂ'is'lll
pH Ek e Method (4500-H' B.) 7.50 5.5-8.0
BOD, (mg/L) 5 Day BOD Test (5210 B.) & 6 Tiiiu 500
Membrane Electrode Method (4500-0 G.)
COD (mgsL) Open Reflux, T ic Method (5220 B.) 45 Taitiiu 750
Total Suspended Solids (mgsL) Totul Suspended Solids Dried at 103-105 °C 11.7 Taiviiu 200
(2540 D.)
Totul Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 'C 336 Taitiiu 1,300
(2540 C.)
Grease & Oil (mgrL) Liguid-Liquid, Partition-Gravimetric Method <2 Dl 10
(5520 B.)
TEN (mg/L) Macro-Kjeldahl Methed (4500-N,, B.) & 9.3 Taitiin 100
Titrimetric Method (4500-NH, C.)
“N'Iﬂl“q'.
sty mdaila aenauiimian
Annasg = snesguihimadsami w3 (ousmsadsanniimindsdninata)
Method = Buased on Standand Methesds for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017,
pamianeienstiuememathelahnTiwasiohi
i THIUHANTIRTINIAT HulasbildSuaygnng fmiluaainyalings
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(umanis uisui) (unamdumws nana)
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'rl9\11“Naﬁ'lﬁtﬁ'nw(ﬂmﬂ']ﬂ1}“aﬂ
Tawams ¢ Tan dndudmasgi Juitifiudaaa 21 qEAn 2565
frilasant : } B i i il Fuitiudatn 21 qanu 2565
dunantundy Smiminiung Juitiansd 21-31 g@ay 2665
ﬂnzﬂn@anﬁ"\ 1 vt lotu Ino aalaluiin mais 1in Suilaanmsam 2 WOATNILY 2565
Ffudaia EETTT
difudain wwithriand 8un
WIS (. ABA, AeuEAAY wa Tl it
. . himnsnnhdanaeiivesiinm
winilwmai ELRGe] Annasym
(Final Discharge)
pH ic Method (4500-H' B.) 7.82 5.5-9.0
BOD, (mg/L) 5 Day BOD Test (5210 B.) & 4 Taitiiu 500
Membrane Electrode Method (4500-0 G.)
COD (mg/L) Open Reflux, Titrimetric Method (5220 B.) 38 Titfiu 750
Total Suspended Solids (mgsL) Totul Suspended Solids Dried at 103-105 C 5.1 Taikfiu 200
(2540 D.)
Total Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 "C 220 Tsivfiu 1,300
(2540 C.)
Grease & Oil (mgsL) Liquid=Liguid, Partition-Gravimetric Method <2 Taidiv 10
(5520 B.)
TKN (mg/L) Macro-Kjeldahl Method (4500-N,,, B.) & 16 Tsiviiu 100
Titrimetric Method (4500-NH, C.)
wnme:
dnvaziiai: miedld asnaudnipy
ANy = nmsgnahiesilsaluoagaamny Ay (doushusgsanniimindndunma)
Method = Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017,
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dhwhinssniadinee

(U )
drunaniasiamed

-2 M. 85

F1201-12/20-08-21/J0B2218



U3¥Y 19a.7.108. Aauans wadld Siiie 11
£ £ S.P.S. CONSULTING SERVICE CO., LTD.
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R-Pro-0644/2022
11m"muamﬁm'n:nfqmmmi'u.ﬁa
Tasams : Taw anfuduasgiil Suilifudets 16 woASmpg 2585
fialasans ¥ i Tmdyi v i Suitiumat 16 mgASmIg 2565
dwnaniumdyi Srimlniugi Fuithnnst 16-23 woaAdinou 2565
#nsilagand it lafiu Ino aalaluiiv mais diia Fuitaannsn 25 ngAImpy 2565
Jauudatha ERTT Tt
fiudedn wwiin@ i
AN 0. .400. AovEni wafia Sita
¥ . F -1
winilnad Jdiene s il ANNATFIYN
{ Final ischarge)
pH Electrometric Method {4500-H" B.) 7.67 5.5-9.0
BOD, (mgsL) 5 Day BOD Test (5210 B.) & [ Taiviiu 500
Membrane Electrode Method (4500-0 G.)
COD (myu/L) Open Reflus, Titrimetric Method (5220 B.) 38 Tl 750
Total Suspended Solids (mysL) Total Suspended Solids Dried ot 103-105 °C 8.8 it 200
(2540 D.)
Total Dissolved Solids (mg/L) Total Dissolved Solids Dricd at 180 'C 342 sivitu 1,300
(2540C)
Grease & Oil (mg/L) Liquid-Liquid, Partition-Gravimetric Method <2 Taiiiin 10
(5520 B.)
TKN {mg/L) Macro-Kjeldahl Method (4500-N,,, B.) & 24 Taitiiu 100
Titrimetric Method (4500-NH, C.)
“ll'll'll“q:
finwusiiodhe: mdndla senaudmian
Annaigm = nesgnibismsdsamilumageamnsnniundyd (dauhusdsannhimindsdunmn)
Method = Based on Stindard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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TENUHENT mi'wﬁ'qmm'nm EL)

Tasams i menunuua:uﬁni'uhnazeﬁlﬁun Suiiudnats 7 BuUmAN 2565

filasan : J vigmamnssundundi & i Juifuiats ¢ 7 Swnew 2585
fwnanfuniyl Sndmbning Fuithamet 1 7-15 Sunau 2665

Haflagani it latu Tno salaluiid mad iin JuitpanTwam 19 BurAu 2565

Shiudaia ©wuwdn

diftuihatn wnaind sl

Vit o an. Aewdane wadia Siva

o . . hflansnanhdmaaituasianm
wiTimnai JaiATed ARSI
(Final Discharge)
pH El ic Method (4500-H' B.) .48 5.5-9.0
BOD, (mgsL) 5 Day BOD Test (5210 B.) & 5 Taiviiu 500
Membeune Electrode Method (4500-0 G.)
COD (mg/L.) Open Reflux, Titrimetric Method (5220 B.) 25 Tiiiu 750
Total Suspended Solids (mg/L) Total Suspended Solids Dried at 103-105 °C 2.8 Tsiviiu 200
(2540 D.)
Total Dissolved Solids (mg/L) Total Dissalved Solids Dried nt 180 °C 652 Taiiiu 1,300
(2540 C.)
Grease & Oil (mg/L) Liquid-Liquid, Partition-Gravimetric Method <z Taitiu 10
{5520 B.)
TEN (mg/L) Macro-Kjeldahl Method (4500-N,,, B.) & 15 Taiiiiu 100
Titrimetric Method (4500-NH, C.)
Hlﬂﬂl\‘q:
fnwoiat: mdsdld axnaudmiae
Annwsg = g Tuimniy saunfumdyd (daushussgsannhdmbsdnma)
Method = Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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& $ S.P.3. CONSULTING SERVICE CO,, LTD.
npnm 10600
? Sal PHIMUUNIH 24, Phaholyothin Rd.. Jompel, CIIIII"I!Il Banghok 10900
¥ llm‘&‘ Tel : (£62) 939437072 Fam © (662) S13-4221. E-mal : sale@Spscon.Com.. Www. 508000 .C0M
Ref. No. A338/10/22 Report No, 2210/485
R-Pro-0844/2022
i‘l'EI1‘h.lHﬂfl‘lﬁI.ﬁ'a"‘l.":‘li,ﬁ'ﬂ.lﬂ"ma"lﬂ"lﬁ.l'l'lﬂn'll.l'ljiﬁﬂ'ﬂ'l.lﬂ‘l'i
T + Towr Andudiunsed Sufiitufei 19 AW 2565
tdalasann walsznauntigad i Suisudatn 21 QAN 2565
dnamuaa dunaniumdyd ﬁmi‘nﬂﬂﬁum Suitiuase 21 GAAN-3 NOATINIOY 2565
Haiogand it ladu Iny aslaluiivl mats din Jufleanmemu : 7 waAimeu 2565
Aifiundn g daidin
VN (oa.i.0a. Ao wedla him
winiiwad Fhfudatn Fiamed i e o ANNATEIN
(Melting No.1)
Total Dust (mgsm') Filter Gravimetric Method 0.25 15"
(NIOSH 0500}
Respirable Dust (mg/m®) Cyclone-Filter Gravimetric Method 0.13 s
(NIOSH 0600)
Alimiinum Fume (mg/m’) Filter ICP Methexd 0.0052 15"
(NIOSH 7303)
Hydrogen Chloride (ppm) Sorbent Tube Ton Chromatographic Method <0.01 s
(OSHA ID-1745G)
Hydrogen Fluoride (ppm) Filter lon Chromatographic Method 0.06 ™
(NIOSH 7906)
‘“(QEI“Q'.
dunmsgnd™ = dmansuadaio at w dm Endaieodiimainaniliunnn e, 2560
(Badinprmuium s Jamshanning)
Annmsgn™ = dssmiansuadadin it i Gos Fadiiany B WAL 2560
(FadimAmnudis ifuns nmaimndnd) (hwmsdwdulalese vgealsd luplesamgasiu)
(hwuadiniul aiviio Tuphsasy sumagrmnaimagaidmainnglald)
dnnmsgn™ = adssmansuaadin A i Ao Bndfinamanda dliuRTIH WA, 2560
(BRdRA I vuRiiuns hinalan lusswihammiha)

ik
Annmagw' = wEHume OSHA (TWA)

U318 10d.W..08. AauTana wadis NinNp

far ' -
wamIanensfienaweftlaRnM e sl
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g £ S.P.S. CONSULTING SERVICE CO., LTD.
% T [RELTTR T s nynnna 10800
‘&a, :r Sol Pmnqumhln 24, Phaholyathin Rd., Jompol, Chatuchak, ngkok 10900
o Tl 1 (662) 9I94370-72. Fax @ E-nadl ; -
Ref. No. A339/10/22 Report No. 2210/485
R-Pro-0644/2022
ﬁ'1tl\'l'|'l-lﬂﬂf‘l']ﬁl.ﬂi"lb"l';%fuﬂ'mi)“ln"lﬁ.lﬂﬂﬂ"u'l.“izﬂa‘ljﬂ'l'i
Tasanm Tsay adtazaiii Fuilifusaein 19 qatAn 2565
ftdnalasants I manamnssunimiyd Suitiudatn 21 qaIAN 2665
drumuBi dwnaniimiys wmmh'nmﬁ Fuitiamed 21 ganAN-3 woAiniou 2565
forfaganin i T Tnw aalaluiiv mada $1ia Fuitaonvwan 7 woAimiem 2565
difiudoin windgrad daddin
Vit i ee. neudnd wadia difa
wniiaad Fhifiudiain FEhRmed Vi s gl ANy
{ Melting No.2)
Total Dust (mg/m’) Filter Gravimetric Method 0.33 15"
(NIOSH 0500)
Respirable Dust (mg/m’) Cyclone-Filter Gravimetric Method 0.18 f el
(NIOSH 0600)
Aluminum Fume (mg/m’) Filter 1CP Method 0.0033 15"
(NIOSH 7303)
Hydrogen Chioide (ppm) Sorbent Tube Ton Chromategraphic Method 0.03 &
(OSHA 1D-1745G)
Hydrogen Fluoride (ppm) Filter Ton Chromatographic Method .09 o
(NIOSH 7906)
winuma;
dnmgn® = dmanseiainussiumawsny da Sadiaemdidussimneiiiunne we. 2560
(Hndiaamundum fidumsmad Emahadni)
danmgn®™ = dszmsnaaTainsuarduaseisin de Sahiaenmdiiunsnmaiiimne we. 2560
(Endninn T Hiduny ammimaln®) (dmustmiulalase vgeslsd Tuplramlgasiu)
(rimuadiniul viten Tug gilviion, aymaynmnafisgadidsanmadunnglald)
Annasg = ui-n'lﬁnwmanmmmqumamﬂnn dan Sahinemudidunasnaaiiiueny wa. 2560
(Eahinrmunduiuaimsaiiiunnoggabiioale q lussrhanmhou)
Annmsg! = WU OSHA (TWA)
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Y AqamNe 10900
ﬁ‘ l' Sai ﬂmmlyollun 24, Phaholyothin Rd., Jompol. cnuluum ngkok 10900
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Ref. No. A340/10/22 Report No. 2210/485
R-Pro-0844/2022
‘i"lEN'I\IHﬁfl'ﬁaI.ﬂT'I5\1’?}&“’!1“El‘ln‘lﬁ‘lﬂﬂﬂ"ﬂ'ljizﬂa‘llﬂ"l'}
Tasams T anduduegl Fuiliuaadn 18 RanA 2685
itdalazants umsgRl fi uiliuiain 21 naAY 2565
@ it dwnanthndys St Fuithaned 21 qEAN-3 MR 2565
fnrfiaganiy 13 Todu Ton aalaluii mana $ivn Fuilpanywam 7 woAlme 2565
difiudatn wwdiynad dadin
Vit . iiied, Aoudaie wedia $ifn
wniimad Shitudan e kool ot i Annmg
{ Melting No.3)
Total Dust (mg/m") Filter Gravimetric Method 0.61 15"
(MIOSH D500)
Respirable Dust (mg/m’) Cyclane=Filies Gravimetric Method 0.28 s
{NIOSH 0600}
Aluminum Fume (mg/m') Filter 1CP Method 0.0032 15"
(NIOSH 7303)
Hydrogen Chloride (ppm) Sorbent Tube Ton Chromatographic Method 0.02 s
(OSHA 1D-1745G)
Hydrogen Fluoride {ppm ) Filter Ton Chromatographic Method 0.07 i
(NIOSH T808)
mnemg:
dsnmsgu™ = dsemansuadiaamsuasfuasawsan der fahimmnudimmensaiiiuan wa, 2560
(Fadimamausum i) mmiadni)y
dunesgu™ = dnmansuaiainsuesfuasesa dar Sahiammidimmeasaiisuenn we, 2560
(Badrinamundum VAT ey (hwuadwiulalase dgaalsd Tuphesigoatu)
(fmiadwiuTawsasgiidion Tuparssgiidion, aymanminaiimegadgsaumainnelsld)
dunmsgn™ = Unmansaiaimsuasfuasasi dar fahinmuidimmeasaisuann we, 2560

=
(Bedinay ¥

Annasg’ = INWIFIUNE OSHA (TWA)

hidala Tusswihamaihan)

T L s oSN (PR NS SR L O et e
Wdndenerussnsenyirnsidsnndulaelilddueggenndindumsineading

(unEmnie usiguin)
Wmhinbsiadianaf

_.T.. / _!.. ! _.bi

(umaryidims wavan)
gaumniariwse
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Ref. No. A341/10/22
R-Pro-0644/2022

Tasans
48
fimilasans

Farfaggni

difluiiain

(662) S39-4370-T2. Fax : (662) 5 Emad 1

Report No. 2210/485

FIHNUHANTIAT =H'qmmw andlua amlsenaunts

Tsn ndudmazaini Juilitudada

¢

19, 20 gAY 2665

VIR fyi Juitiudadn
duawupa dunantndyd ﬁmnd-mu\p uithama
it Tadu Iny aalaluiiv mais $ain
g @aidn

Wit (o .ea. neufiad wede difa

21 qatnu 2565
21 qaTni-3 NOATNIEY 2565

Suilaanswam 7 vl 2565

vivaamaanasgiidion
winimai Fhifudatn Fiiwmnet ( Melting No.2) AR
(nmqued il waiuni)
“Total Dust (mg/m’) Fillter Gravimetric Method 0.23 15"
(NIOSH 0500)
Respirable Dust (mg/m’) Cyclone-Filer Gravimetric Method 0.08 ™ ==
(NIOSH 0600)
Aluminum Fume (mg/m”) Filter ICP Method 0.0019 15M
(NIDSH 7303)
Hydrogen Chloride (ppm) Sorbent Tube Ton Chromatographic Method <0.01 5™
(OSHA 1D-1745G) I_ =
Hydrogen Flueride {ppm) Ton Chromatographic Methaxd 0.04 ol
(NIDSH 7906)

Iﬂl'llll“q:

Annasg! -
Annnsgu™ -
Annmg =

Annmg -

ssanu (aa Sahitae

UssmAnsuaiaam W WAL 2560

(Fedimemandum i i smahng)

szmansuaadin o) s 301 Fadhiarmnd fdumTn WA, 2560

(HedinamaEnm il o wnmahrnalng) (dmdwiulalaseu Mgeelsd lupssvigastu)
(riundmiul piliion Tupthanzg n\imm]nwmﬂmngmh!b"uunmﬁumu'lv'ln)

sendnsuaian if svou o Fadiitan VILATBUATID YA, 2560

(Bedinamu i grgalihnala g lusswhamsiam)

INAITFIUBE OSHA (TWA)

s

nanameiensiinsiamsTainRlihmSeneloii
hudndrnerueansereirnsiisnnsdulalildfueyanesnuiindussdneciine

Qmmndw ussgui)
dhmiiilssiniadinnnt
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FIHIUHANTIATY W'Qﬂ‘lﬂ"l'“ amaluanul FLNauns

Tasims ¢ Taw anfuduasgid Juilituiiedn 19 e 2568
fidilasans ¢ aelsEnaunIgeg i Juilfuinatn 1 21 gaan 2565

dnuawupail dunontundyd SSlntng uifhanal D 21 g@nu-3 woadnieu 2565
forilagand ¢ it ledu Tny aalaluiv mads Sin Juilaanmwsru ;7 woadmeu 2565
difudat : wwdignad daidin

itin e ii.ea. peudads wadls S

winiiaad Fafiudain Fiiemed Ui MA 3008 AR

Ol Mist (lm;!m‘) Filter Infrared Spectrophotumetric <0.01 5
Method (NIOSH 5026)

W
si'nnuijw = HWIFIUEE OSHA (TWA)
- o . ' m 4 &
nanTEiwnsiiiuesamsmaiaildhnensirinig
WuAn g wirsliisumdnlaobildvayanenmiddmiumsdneding
(MHENTIE UTIRUAT) e g
mhihbsiiarinset gruaiaiesel
koM, 9%, .M., 88,
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f% , :r S0l annl,\alhm 24, Phaholyothin Rd.. Jompel, Chatuchak. Bangkok 10800
™ el (662) 939-4370-72 Fax: (662) S134Z21, E-mk ¢ 2k @spscon.com. v sgEcon com
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FIHNUHANTTINIATEAULT DY

R T N
Tasams Tsanu Buduaxgilil Tuimnvia T 19 gEIAM 2565
4z i 4 o
finalasans walsznaumsgaamnssundundyd duawuaai Jufaannonu 27 RAIAN 2565
dwnanihmdyi Savinlndugd
i . & t o
asitagand uitm ladu Ino aalaluiiv madis e
- - - w -
dnvin Uit Laa.fi.ed. Aaudad wadld Hiie
uEun DC Group 3
amn vinmmmasuspiivdion (Melting No.1) AIneTgT
eq 1 b [dB(A)]
10:30-11:30 80.9 =
11:30-12:30 79.7 =
12:30-18:30 75.8 =
18:30-14:30 78.0 -
14:30-15:30 80.0 - i
15:80-16:30 78,8 = .
16:30-17:30 76.9 - =
17:30-18:30 78.7 i =
L,y 8 hr [4B(A)] 8.9 litfiu 900"
TWA 8 hir [dB(A)] 78.9 T 85.0"
Taiviin 140.0"
Lonas [MBCAD] 104.2 —
Tiifiu 115.0
Sound Level Meter Data
Talibrale Sheet No.: Nolse B_571/22 I
E4jui| | Brand |
- Sound Level Meter (No.B17) | ACO | -
Actual Reading [dB]
Before Adj et | After Ady
Ba.1 | 94.0
M
fnrmagn = dmAnsnTgRaTTTS 381 nRan TIAUATBAT il } sty
anvizumEpNlumM I wa, 2546
funmsg’™ = pgmsnrausanu dwumnesgulunsins Sans wasdiiumsdusmudaesdiy mfenie weeanwosdaslunrahnu
L 4 iy
mifurnndou ussie wasio: we. 2559 thzmalumafissmpunn Yuil 17 geeu wa. 2550
Aunmgw’™ = themaniueiain it i dat inagmssdudosivesligndalduain

JBneneie -

ananzszaammhowlundasu asiuil 13 funan wa, 2560 th:mﬂ'l.umﬁw‘lqtunm il 26 unyAN N, 2561
wdmafiaanieiasdud

wdesimlanhmsasudioulaeld Acoustic Calibrator, ACO, Model 2127, $/N, 130008, IEC 60842

wammaneiaiiussnamnshonil@nmmnsiaoii
udsdensrusernyinfednlarbil@EveygeenddnlusodoudEneg

~— —

(uneneid dunignd)
gindiunersiaasivnsfammsmahnu

RS/ADTR/22/0CT
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R-Pro-0644 /2022
v
FIHIUHANTATITIATEAULT B
Tasams Tavnu psg il Juitarivin 18 gaiay 2565
Ed - s o
finalasans | vignamnssunundyd duamuasd Juflaanwau 27 QAN 2565
dwnanihmfyd Sadmlning
dasiagandn v ladu o selaluiiv enails $rie
dnmein vt oa.f.ea. naudaii weila Siie
upun DC Group 3
(e winamaenagiidion (Melting No.2) ANATEIN
Ly, 1 br [dB(A}]
09:00-10:00 B4.2 7
10:00-11:00 83.3 =
11:00-12:00 828 =
12:00-13:00 815 B
13:00-14:00 82.6 -
14:00-15:00 82.8 -
15:00-16:00 82.6 -
16:00-17:00 83.4 -
L, 8 br [4B(A)] 83.0 Tiiviiu 90.0"
TWA 8 he [4B(A)] 83.0 Lty 85.0™"
T 140.0"
max [BLAY] 108.8
. k]
Taitfiu 115.0
Sound Level Meter Datn
Calibrate Sheel Mo.: Notse B_ET1722 16 Ociober 2022
Ex Brand__ | Mol erial Mo, | Standard
- Sour Level Meter (No.B32) | ACO | 8338 00162014 | TEC 81672 -
Actual Reading [dB]
Before _[J_ Alter Adjastment
84,0 | 94.0
“”Tﬂi“q:
dunegnd” = dEmAnsnTag o % Iaandnlunnl FariTsenudiond
amsumdnlunmie we. 2546
Amsgnd™ = QAENTHLROU Aremnasgnluniin Sam wasiliunsduerudesadis eviiewii wesamwiosdsalunisii
nfurrwdoy wsvahs uazido: w.a. 2559 Ussmalumfisrngunin Tufl 17 qaau wa. 2559
damag™ = tEmansuaiEin s ot innsgmszduidnioonl fanduldumis

Fimianein =

nasmznznmmmhilundasTu sl 13 funen we. 2560 tszmmlumafiasngiunn Suil 26 unien wa. 2561
wisslonnieioefudo

weiasTmdnnhmasaunitoulagld Acousic Calibrator, ACO, Model 2127, S/N. 130008, IEC 60842

- » - P
samerinifuisiamshmildhnenedaohiu

wwdetonenumannaiadisnadul il aldnu

ldFueyy

(uwamaniil uniand)
gﬁnﬁunﬂm‘lﬁnua.’im'rl.n'ﬁnm i

2F, 10,65

RS/AD79/22/0CT



U3¥ (9. M.104. ABUTAR wais e

171
g S P.S. CONSULTING SERVICE CO,, LTD.
% WA HRI n'tmnn 10900
Qo‘ ‘3 l' Sol Flnmwmnm 24, Phaholyothin Rd.. Jompal, Chatuchak. Bangkok 10900
M Tel 1 (662) S39-4370-72. Fax : (662) S13-4221. E-mall : salePpacon com.. ww SRSCOR.COM
BY0180/10/65
R-Pro-0644/2022
- .
FIWNHHANIANTIATEAULT DY
- wd
Tasims v Taae dndudauazgd Juiinrinia 19 ganau 2565
a2 =
finalasans ¢ wmbenaumsgaanssiniiundyd d it i W 27 qanN 2565
sunandumiyd Siiauniug
Baflagand + v ladu Tn aalaluiin mads e
e . - . .
HATvin ¢ Uit waf.ea. Aevdail wadia diia
wHun DC Group 3
i vinmmmnanagiivdion (Meing No.3) ANNEIEN
o 1 b [B(A)]
82,9 =
. B25 z
79.2 =
13:00-14:00 B2.7 =
14:00-15:00 82,4 T
15:00-16:00 B2.2 =
16:00-17:00 82,5 =
17:00-18:00 E1.0 =
Ly, 8 br [dB(A)] B2.1 Diitiu 90.0™
TWA 8 e [dB(A)) 821 Titfiu 850"
Taivitn 140.0"
e [9BCAY] 103.1 —
Tiiiiiu 115.0
Sound Level Meter Data
Calibrate Sheet No.: Moise B_bT1/22
Equipment Brand |
- Sound Level Merer (No.B2T) | ACO | -
Actual Reading [dB]
Before Adjustment I After Adj
93.9 | 94.0
Wi
snmsgn™ = drmanssnTrgaEmmnIe das sneimIduATeInT Aulum i
anmzwiaaanlunmhou wa, 2546
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am vinembodanisiunu (Uit MA 0413) ARy
o 107 [dB{A)]
10:00-11:00 84.6 -
11:00-12:00 85.7 -
12:00-13:00 L. -
13:00-14:00 =
14:00-15:00 =
15:00-16:00 =
16:00-17:00 -
17:00-18:00 -
Loy 8 b [4B(A)] Tihidu s0.0™
TWA 8 hr [4B(A)) B4.8 Tiiifu 8s.0"
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Soundd Level Meter Data
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[ Brand Model Serial No. Standard
- Sound Level Meler (No.B27) | ACO | 6236 | 00182008 | TEC 61672 -
Actual Reading [dB]
Before Adj After Adjustment
93.9 | 04.0
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L 1 hr [dB{A)]
09:30-10:30 78.4 -
10:30-11:30 77.8 -
11:50-12:30 714 -
12:30-13:30 79.2 ”
13:30-14:30 7.3 =
14:30-15:30 N 76.7 -
15:30-16:30 77.9 -
16:30-17:30 774 =
Loy B b [4B(A)] 1.5 Taiviiu 90.0"!
TWA 8 e [4B(A)] .8 Tiiviiu 85.0"
aivii 140.0"
ma, [BCAD] 95.6
Taitiu 115.0"
Sourdd Level Meter Data
Calibte Sh«: No.: Noise B_571/22 16 October 2028
Equipmes Brand | Muodel Serial No. |
- Sound Level M:ler(Nn.BlB). ACTO | 6286 00152084 | -
Actual Reading [UB]
A Before Adj | After Adjustment
84.1 | 940
g
dunmggn™ = UsemAnsmIngREmMnTIn Gae snen Jannsinl } famalssruifofiu
anmznedanlumaha na, 2548
dunagn™ = ngnssniiesnu Awumnssuluaeuhn Sams wesdilunsdusulaende st uastnwossenlurey
dtenfummdau wssrin un.lﬂad n.A. 2559 tazmalunaisngunn Tl 17 a@nu wa. 2559
Aurmagn’™ = dEmAniue w dae tnﬂ]w‘::amﬁmﬂnnuﬂanﬁﬁﬂumﬁ

arapzozammhowlundariu asiui 13 fuman we 2560 taemalurmivenyunen Sull 26 unmey wa. 2561

Fnsaniein = dmilansindaseiuing
wisdTadpnhnasuidisilanld Acosstic Calibator, ACO, Model 2127, S/N. 130006, IEC 60842

P ) . PO
uufrl'in'nl'.mu'su1aamm:ﬂ'anmmnhmw‘nwmmuu

T P

MuFRGTIBUEATIY IR Tuayaay

= =
(unarii dunignd)
gindiumannyinuashisnsianenming

(12, 45

wANHEnY

RS/AD70/22/0CT

- s o o ar
3 197108, ABuTaR. wedid hife 11
H - S P.S. GONSULTlNG SERVICE CcO., LTD.
% NI 10800
e, & I' sel Pmummm 24, Phahotyothin Aid.. Jompal. Chatuchak. Sangkok 10900
% manB® T (662) 939427072 Far : (662) S134221. msl: salegrgncon.com. v o0 com
BY0190/10/65
R-Pro-0644/2022
o @
FIHIUHANITATIVIATEAULHDA
* P e
Tasants ¢ Ta uit JuiinTivin 19 RAIAN 2565
2 I = )
fisalasams : VIRRAINNT iy ANz TUNaBNTINTY 27 ganAy 2565
dunaniundyd Sadmlning
Harilaggnd vt ladu nw ealaludiv mais $1in
gnmaia ¢ uidh ed A, soudaia weid hie
WD Valve Body
EL3] winanadasfiraginiion (nc 001) ANATFIN
w1 e 1ABEA)]
09:30-10:30 83.2 =
10:30-11:30 83.7 - |
11:30-12:30 78.9 - 5
12:30-13:30 83.9 = o
13:30-14:30 85.5 - B
14:30-15:30 85.0 -
15:30-16:30 84.1 -
16:30-17:30 83.2 -
L, 8 br [4B(A)] 838 Tivfiu 90.0""
TWA 8 I [4B(A)] 3.8 Titfiu 85.0™
livitu 140.0"
L IMBCAY 96.6 -
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Sound Level Meter Dara
Calibrate Sheel No.: Noise B_571/22 T6 October 2022
Eaquif [ Brand | Model Seral No,_| — Standard
- Sound Level Meter (No.B13) | ACO | 6286 00152084 | IEC 61872 -
Actual Reading [dB]
Before Adjustment I After Adjustment
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Ly 1he [4B(A)]
09:30-10:30 T4.5 T
10:30-11:30 144 -
11:30-12:30 .5 "
12:30-13:30 72.0 =
13:30-14:30 12.8 - i
14:30-15:30 73.0 - b
156:30-16:30 S 72.0 - N
16:30-17:30 70.3 -
Ly 8 I [9B(A)] 2.8 Tsiviin 90.0"
TWA 8 hr [dB(A)] 2.8 Ll 85.0"
Tuiviiu 140.0"
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Taitiu 115.0
Sound Level Meter Data
Calibrate Sheet No.: Notse B_571/22 | T8 Ociober 2022
7 T Bnd | Mokl Seral N —
- NoBI7)| _ ACO | 6738 00172042 -
Actual Realing [AB]
Befare Adjustment
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anmzwmsdanlummi we. 2546
Ay’ = ngmssrRes fweaossgulunsing dams wesduiiumduedesady eriieunin vasanmwedenlumahou
nffurmuday wasei ussii we. 2559 drzmalusmiivampunn Jufl 17 MEAN MM, 2559
Ay’ = dzmansusTai i i daa wmag Hosfopaligninaldumin

anamszozamahonlundasTu aaiuil 13 Suman wa, 2560 Yezmalusissgune Suil 26 unen W 2561
Jenmeiieia = wimfiaRnainsdudn
it Tadnahmaasuiitoulasld Acousic Calibator, ACO, Model 2127, S/N. 130006, IEC 60942
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Tasans : Taae ud udl uitamain 18, 20 RPN 2585
fioralasams 3 mndunauqunanumwnuuwqu dummiaail fuflsnmwou @ e QAN 2565
dwnaniundyd Saiaunduyd
Faflagandh : vin Lo Ino aalaluiil mail $iia
dnneia Ui eaA.ed. Aedane wadid Sie
HANIATIVIA
| uen amiinsiain ﬂn-u-mnqa Tuitenata i G Duse TWA [dB{A)]
1] 12 11 12
1 |DC Group 3 [uSomm il AR FTuNT 19410765 |09:01 u-17:01 .| 27.80 | s3.70 | s0.8 84.7
(Melting No.1)
2 |oc Group 3 | vinamvanuagiiiion | audadiug waiumd 19/10/65 |09:02 u-17:02 .| 41.10 | 14170 | 836 86.5
{Melting No.2}
3 |BC Group 3 | Viomummanuogiiion | aunsng piiadan 19/10/65 [09:01 u-17:01 .| 45.40 | 219.90 | 843 88.4
(Melting No.3)
4 |Tec Vinmnhoiand i A aimm 20710785 |0s:1 w171 w.| 2420 | 6160 | 798 | s2a
(UTan MA 0413)
5 |FC VinmnhelsenaAunu A daou 20/10/65 [08:10 w1710 w.| B.20 14.90 | 72.0 76.7
(AS 0110)
6 |DC Groupa Lﬁ\qmm‘inaianeﬁnﬁuu an‘i;l-a uhim 19/10/65 |09:02 u-17:02 .| 39.80 | 193.20 | 83 B7.9
(DC 001)
7 | vinualeiammain | il enfied 20/10/68 ot w-1mniw| oo | 170 | see | 674
(PF 0114)
8 |Fc Vinenmhmbznatun | udennsed o 20/10/65 |09:08 u-17:00 .| 10.00 | 19.90 | 740 | 780
(AS 0310)
9 |New B Wi DC 012 AR i 19/10/65 |09:02 w.-17:02 .| 118.40 | 734.50 | 91.2 3.7
10 |TEC Vinaminfanisum | qomagieel lawan 20/10/65 |09:10 u-17:10 .| 49.60 | 21580 | 84.8 883
(uiam MA 0320)
AT - - Lol Bt
s0.0" | as5.0™
Sound Level Meter Data
Calibrate Sheet No.: Noise Dose B_572/22 16 October 2022
" Actual Reading |dB]
iy Equipment Brand Moxdel Serial No. Standard
Before Adjustment | After Adjustment
1 | Noise Dosimeter (No.B18)|  SVANTEK SV-10415 106120 [EC 61252 113.6 113.6
"2 | Noise Dosimeter (No.B18)|  SVANTEK SV-10415 106123 [EC 61252 113.6
3 | Noise Dosimeter (No.B17)|  SVANTEK év-lu-ﬂs 106122 IEC 61252 113.6
4 | Noise Dusimeter (No.B20)|  SVANTEK | Sv-10415 106131 IEC 61252 113.6
"5 | Noise Dosimeter (No.B17)|  SVANTEK | sv-1041s 106122 EC 81252 113.6
6 | Noise Dosimeter (Mo.B20) T sv-1041s 106131 IEC 61252 113.6
7 Moise Dosimeter (No.B18) - SV-10418 108123 IEC 61252 T
B | Moise Dosimeter (N\LBI;’ SV-1041S 108120 IEC 61252
3 Nom D\nnnnrﬂ (Nn BI‘E) V-10418 108124 1EC 619.%2. .
10 | Noise Dosimeter (No.B18) sv-1045 | 1osiza | IEC 61252
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WHUN DC Group 3
dunde (°c)
aat vinsA AN (Melting No.2) ANnAIg
10:35 ¥.~11:05 . | 11:05 M.~11:35 W.| 11:35 w.-12:05 u. | 12:05 w.-12:35 w. | (10:35 w.-12:35 W.)
DR oy 32.5 347 35.9 36.3 34.9
GT oy 33.4 36.9 T s 38.9 6.9 -
NWE ¢ 22.5 23.6 24.0 24.5 2.7
WBGT ‘o) 25.8 27.6 28.3 25.8 27.6 Tty 32,0
dnyzfiansay
wiinansuaTodnan danhagiliion anvosmahuna

vinugannvin
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dwnaniiumfyd Faniadnduyi

asfiaggnd v ToBu Tny aalaluiiv madis $iin

gannia v wea..ied. Aewdaie wetia hiie

uaun DC Group 3 5 2
— Anabo ("C) .
nm I.I%nﬂllﬂ'l“!ﬂl!ifﬂlﬂllﬂﬂ {ﬁtclllng No.l) AR
10:40 W-11210 W | 11310 U-11540 W 11340 U-12:10 W, | 12:10 ¥.-12:40 W, | (10:40 u.-12:40 w)

DB ey 31.9 32.8 3.5 33.7 52.9
ar o) 33.7 35.8 8.7 aro 5.8 =
NWB oy 22.8 23.2 23.4 23.5 23.2
WBGT o) 26.1 27.0 27.4 27.8 27.0 Vi s2.0"""

Anunesfiansiu o R T o
i mipaiuaeTdndv diniegilien dnvmusmnhunamy
VIINTRRTITIR
Heat Stress WBGT Meter Data
Calibrate Sheet iMo.: Q22041337 26 April 2022
Exquipment Brand Model Serianl No, Starudard
Heat Stress WBGT Meter (No.B35) am QUESTemp 46 TS1010017 150 7243

“lﬂlﬂll'!:
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amazuandanluniahom v, 2546

syt = ngnssnaesay dwumnasgulumsing Sams sesduiiunsfusmnlaeadin mihawnilo ussammondeulunsio

eniumdou usrhs wea s wa. 2558 dizmaluneisengunn Suil 17 gaoa wa. 2550

Indoor With No Solar Load | WBGT = 0.7 NWB + 0.3 GT

DB = Dry Bulb Temperture (°C)

GT = Globe Tempenture {°C)

NWB = Nawral Wet Bulb Temperature (°C)
WBGT = Wet Bulb Globe Temperature (°C)

Esereda = neuhadlas nssaheani wudelnau
Heat Stress WBGT Meter (No.B35) shnsudivurauliruilaiuil 18 Ocober 2022
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Heat Stress WBGT Meter Data

Calibrare Sheet No.: Q21102933 27 Ocober 2021

Equipment Brand Model | Serial No. Standar -

Heat Stress WBGT Meter (No.B37) QUEST QUES TF.MP“{E Ts]‘i‘J:IID'UOi 150 7243

TECHROLOGIES,

wannwe:

B (11}
AUNRTEY »

;. (£
Aunasgu o
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Uszmansznragnamne da nnamadua

l fsmalanuiimiu

annzwndanlumsnihom wa. 2546

ngnszrnmsn Aumnasgulunsudng dams wasdidiunsdanniaaads aimnis wssamwoadaaluninhom
dtmiumdau wmrii wanies v, 2659 Yssmalungissngunn Suil 17 gaoms w, 2659

Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB -
GT -
NWB -
WBGT -

JEmsmsedin -

Dry Bulb Temperature (OC)

Globe Temperature (°C)

Nitural Wet Bulb Temperature (°C)
Wet Bulb Globe Temperature (°C)
neznhzdan asznhzuwls wulinlnay

Heat Stress WBGT Meter (No.B37) fmauSuitsuralfmuiletuil 16 ocober 2022
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Tasama : Taa antudiuasgi fuitarrvia 19 qaAn 2565
naTasans watlsznaumsgaamnssuniumdyi duanuasi Fufleannunu 27 GAIAM 2565
dunanihmdyd Savdadndngd
asitaggnin 13t laBu Tno aalaluiid made 9ifa
dnein 136N 1aa.f.104. aoudaia watld Hifa
wHun DC Group 3 - i
= Anmie (CC) :
wan wimeanapiidiog (Melting No.3) AHIRTEF
10:30 ¥,-11:00 W | 11100 .-11:30 .| 11:30 #-12:00 1. | 12:00 W.-12:30 W. | (10:30 M.-12:30 w.)
DB oy 326 33.5 34.3 34.7 338
or ey 35.1 38.7 374 B 31.8 36.8 -
NWR oy 22.6 23.0 23.5 23.8 23.2
WBGT o 264 271 217 280 21.3 i 2.0
s wilnansuralndadhd dsnhagiiio dnvuzomnhuna
viugensisia
Heat Stress WBGT Meter Daza
Calihrate Sheet No.: Q22088339 02 Sepiember 2022
Equipment | B Model Sesial No. Standand )
Heat Siress WBGT Meter (No.B34) | Y QUESTemp 45 | TSIOG0005 150 7243
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Indoor With Mo Solar Load : WBGT = 0.7 NWE + 0.3 GT

DB = Dry Bulb Temperature (°C)

GT = Globe Temperature (°C)

NWB = Natural Wet Bulb Temperature (°C)
WHGT = Wet Bulb Globe Temperature {°C)
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wemn DC Groupd X
v vinmimddnsandn (Dros Yard) sk (c) A
10:45 W-11:15 W, | 11515 W-11:45 w.| 11:45 w-12:15 w. | 12:18 w.-12:45 .| (10:45 w.-12:45 w.)
DB ‘o 3.2 3.7 321 321 318
ar o 329 33.4 33.9 34.4 3.7 -
NWB ) 22.8 23.1 23.4 255 23.2
WBGT oy 25.8 26.2 26.6 26.8 26.3 LA 32,0
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Heat Stress WBGT Meter Data
Catibraie Sheet No.: Q21102034 27 October 2021
- Equipment Hrand Meodel Serial No. Standard -
Heat Stress WBGT Meter (No.B38) QUEST QUES TEMP'45 | TS1010028 1S0 7243
TECHNOLOGIES |
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Indoor With Mo Solar Load : WBGT = 0.7 NWE + 0.3 GT

DB = Dry Bulh Temperature (°C)

a1 *  Globe Temperature (°C)

NWB = Matural Wet Bulb Temperature {°C)
WBGT = Wet Bulb Globe Temperature (°C)
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Heat Stress WBGT Meter (No.B38) imalfudioudauldmuitatuil 16 ocober 2022
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3 | 20/10/85 | Wi Melting 1 AuaAT 241 200 | 200-300 | AaugIABDY
4 | 20710765 | UM Mehing 3 Aouins 352 200 | 200-300 | AIUGIEMADN
5 | 20/10/65 | v F1 001 ueimgnms aT4 600 | 600-700 | mvERURUTIL
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11 | 20710785 | WinulAenmvaBu Fiber Scope 1,801 600 | 600-700 | amuasuunu
Auaniod
12 | 20410465 | W3M MCIC 100 Ruswng 1,237 600 | 800-700 | mviedaUBUIL =
13 | 20s10/65 | uiom KMM 102 fuouns 965 600 | 600-700 | avIRdBUE
e 001
14 | 20/10/85 | vinwedes DBICO14 qunua 998 200 | 200-300 | mumundaving
15 | 20410085 | viouldnnnaey audyna 1,458 600 | 600-700 | eTNsBBUIY
16 | 20410085 | Vionldzenas AUNHE 1,278 e 400 400-500 | TIMLBATTS
=il nC 002 )
17 | 20/10/85 | Uinousdes DBICO1S Al 1,006 200 | 200-300 mu@umﬁﬁm
18 | 20010465 | Winwldsanedaunu auygda 1,158 600 | BOD-T700 | eymdauBuny il
19 | 20010085 | vinulfnona quwahied o 1,357 400 | 400-500 | enuans
ne 003
20 | 2o/10/85 | vinuldsdannu auwadiud 676 200 | 200-300 | aslufunm
DC 004/ Chanter Reamer
21 20/10/65 | vinuldaamzanu Qmuﬁm 452 200 200-300 la1:§m'ru. Tdifam
22 | 2os10465 | vinaldaanas audungd 1,303 " | 400 [400-500 | snutenans
23 | zos10065 | vinwlfuanans quiurd 1,258 | 400 | 400-500 | aneanuduny
ne 005
24 | 20/10/85 | Winalfzmza goumiml 440 200 | 200-300 | wnsHunm, ldion
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27 | 20/10465 | vinelfzeenfumed DC SM MFD G3 587 400 | 400-500 | ywmanfiuned
Ao
1z 0001
28 | 19/10/65 | Voo EIAuIY ATy 1,404 600 | 600-700 | aveaeviunu
29 | 19710065 | vinwldanas ausis * 615 400 | 400-500 | Muan@i nuABNRIE]
Lugistic DC
30 | zos10465 | vinalfznanfuned auind 208/ 400 | 400-500 [ snman@isnunanfiead
MT/DC
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T Deoto -
3z | 20/10/85 | Winlfzmenu qumaangu 545 200 | 200-300 | risiunu, tian
33 | 20710065 | vinaldaeuiuned qulnlsnl 501 400 | 400-500 | smanitmad
34 | 20010085 | viowlfanay aungws 1,108 400 | 400-500 | anuanans
35 | 2os10/85 | vinwlddauny audndin 1,060 200 | 200-300 | meluBua
nC 006 B
36 | 2os10/86 | vinwlFamsnu auwanining 541 200 | 200-300 | meBua
37 | 20s10/85 | vinwlfedouny aungums 865 200 | 200-300 | aeluiunu
38 | 2041065 | Vinaldzanedaunu Anmds 1,488 600 | 600-700 | eredsuEuny
i De 007 )
39 | 2os10/66 | vinwTExmenu qulsuiand 488 200 | 200-300 | unsBun, lddan
40 | 2os10/65 | vdnwldsdounu quaniy 800 200 | 200-300 | acluBua
41 | 20/10065 | Vionlfzrnetauny quime 1,436 600 | 600-700 | avIvaABUTUIY
DC 008 -
a2z | 20/10/85 | vinnldzmenu ausug 432 200 | 200-300 | =B
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DC 008
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Cawl 2010465 | vinuldzenas quogus 1,442 400 | 400-500 | annand
47 | 20010065 | W3nniFedana AuisdAnil === 1,070 200 | 200-300 | acluiunm
| ncon o
48 | 2os10085 | vinoldamenu quaniy 401 200 | 200-300 | wnsiun, ldidan
48 | 20710765 | VAT Deburming Auisyms T 600 | 600-700 | wrssauduTY
50 | 20/10/65 | vivalFenmvaauny qudgim 1,478 600 | 600-700 | arrsdauiu
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51 | 2os10065 | vinalfameznu quaymi 540 200 | 200-300 | weHua, Tdian
_52 20,10/65 | Wiz Deburing umning 672 600 | 600-700 | Arisdauiivam
53 | 2os10/65 | vinnldasisdaun quiugminng - 1,388 800 | 600-700 | ATIR@DUTUTIN
54 | 20/10/85 | vBonldznaniomad Aoefafng 350°/°* 400 | 400-500 | swesufiamet
e 014
55 | 20/10/65 | Winalfzeza quowin 1,106 200 | 200-300 | im=Eun, ldfan
56 | 20/10/65 | ViOTFE Deburing quaysa 1572 200 | 200-300 | aelufunu
57 | 200104685 | vinaldzareasua guownin 1,253 600 | 600-700 | wvamudTM L
nCols
58 | 20/10/65 | vinalfzmenu gugnm BOZ 200 | 200-300 | i, ldien
59 | 2os10065 | vinnldsiannu qunmms 379 200 | 200-300 | axhudnu
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MA 0720
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83 | 19/10065 | vivaldednr auguimnsd 1,083 600 | 600-700 | avABVEITY
MA 0710
84 | 1910465 | vim MCIC 012 501 200 | 200-300 | mummedeadng
Auiliznauasqomnly
65 | 19/10/65 | Winwm MCIC 013 460 200 | 200-300 | PugmAIBIEnT
Andloznauasaamnlng
66 | 1910465 | viomlddnrm 1,148 600 | 600-700 | avmvamAuT
AuiluznAuasgamnlng
T MA 0601 .
67 | 19/10/65 | Wi ZMIC 006 A 523 200 | 200-300 | mugAtRadng
68 | 18/10/65 | Wi KMM 2080 Auifiun 505 200 | 200-300 | muemeIaring
68 | 19/10/65 | viom KCL i 603 200 | 200-300 | muemedaiing
70 | 19/10/85 | vinaldzdnom auitne 1,680 600 | 600-700 | amamBURUNL
MA 0440
71 | 18/10/65 | uSm MLIC 036 601 200 | 200-300 muqmnﬂaﬁna
Aumddluasnomgid
72 | 19710465 | UM MLIC 016 famgwauasauining 544 200 | 200-300 | augAIzEng
B 7.3 18710465 | Wit DRIC 001 Aumidfiuasquanid 520 200 | 200-300 nmquuﬁmi’n: N
74 | 1910785 | vinld: 1 yuindng 2,310 800 | 600-700 | AyIvADLEUTM
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76 | 19/10¢65 | v TEIC 017 qarfumFuuasunuaysa 603 200 | 200-300 | mugnadasing
77 | 19710085 | Wioaldnian 1,858 600 | 600-700 | amanvEuIM
AniMEILaR N T TI0
MA 0443 =
78 | 18710465 | VAIM MLIC 023 AudnNg 594 200 | 200-300 | muguiedasing
78 | 19/10/65 | vim TENC 017 quinna 715 200 | 200-300 muqum%mi'm
80 | 19/10/685 | vinnldzia quinng 3,170 600 | 800-700 | avmanduu
MA 0802
81 | 19/10/66 | VM MCIC 027 Auiiluazganaion 520 200 | 200-300 | munmadaaing
82 | 1910065 | viom MCIC 026 quli.!';wa:ﬁmuéam 632 200 | 200-300 muq::mﬁai'ni
83 | 19/10/65 | U PRIC 018 quitlsuacqanadans 503 200 | 200-300 | Munmadaring
84 | 19/10/65 | vinuldadniunu guitisusznonadans 1,960 600 | 600-700 | aovamduam
MA 0600
85 | 19/10/65 | UM KMM 2086 qunmduacqugiiiml 596 200 | 200-300 | murmATaving
86 | 19710465 | UM KMM 2087 Augliivsfuazginam 522 200 | 200-300 | mummAiaving
87 | 19710465 | wim SUENCTN qaﬁqni«a:qmﬁnm 528 200 | 200-300 mun_um#mi’ns
88 | 19710465 | vinaldzdian quanuacguaniniug 1,480 600 | 600-700 | avdauFuIN
MA 0451 o
B89 19/10/65 vl MCIC 049 qﬂtﬂlﬂl‘l“ 918 200 200-300 R’)Uqlllﬁiwﬁ'ﬂ!
90 | 1o/10/65 | Wnnldndnng quasam 2,760 600 | 600-700 | AvivEBVEuTL
MA 0411 o
91 | 19/10/66 | VI MCIC 080 fuunain 811 200 | 200-300 | mumnaisaing
92 | 19/10/65 | VM MCIC 078 qupals 651 200 | 200-300 | mwRmATeadng
93 | 18/10/65 | v TEIC 046 Augeln 548 200 | 200-300 | Awmmeteadng
a4 | 18710065 | viondfzdnem qugmin 2,200 600 | 600-700 | avmsdmudu
MA 0422 B
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102 | 19710085 | vinul@adanu AUNOHM 1,613 500 | 60D-T00 | mvivdaudunu
MA 0420
103 | 19/10/65 | uiI0H KMM 2064 596 200 | 200-300 | mawqmATBEng
qmaﬂiﬁumnwaqnu
104 | 19/10/65 | U3 KMM 2062 quasiednd 821 200 | 200-300 | muguieineing
105 | 18710765 | 130 KMM 2061 anafinfussgusagms 673 200 | 200-300 AR
106 | 19710465 | vinnldudanu 1,582 600 | 600-700 | ameABURLNL
auassoiunznoriadund
B MA 03004
107 | 19/10/65 | Vi KLA 2026 roslndy 323 200 | 200-300 | PugmAdaring
108 | 19/10/65 | v CLIC 005 Ao lniu T 200 | 200-300 | Aummatesing -
109 | 19/10/65 | uioo KLA 2018 quuneslnin 589 200 | 200-300 | Auspaadasing
110 | 1810785 | vialfadan quvmslniu 1,912 600 | 600-700 | ameanvEvT
MA 03008
111 | 19/10/65 | vivm LAIC 006 pummiii 501 200 | 200-300 | munmadaing
112 | 19/10/65 | vie LAJC 005 Rummii i 456 200 | 200-300 | mounmedasing
113 | 19/10/65 | Vinm KAIC 008 Rommbia 443 200 | 200-300 | muRuAIaKing
114 | 1910065 | Winalfadanu aummii 1,920 600 | 600-700 | avivapvEuI -
MA 0413
115 | 1810465 | viaa TEIC 052 grusyinwuaznuaiion] 545 200 | 200-300 muquwﬁaﬁn!
116 | 18710465 | Vi MCIC 068 AuayTnuasguaiiiand 802 200 | 200-300 | moumiadasing ]
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MA 0402
119 | 18/10/65 | Vi MCIC 006 Auning 541 200 | 200-300 | mougadasing
120 | 1810465 | UM MCIC 007 Ariafing 671 200 | 200-300 | maugmATpIng
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127 | 1910065 | viow CLIC 028 Aupind 610 200 | 200-300 | mummATasing
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181 | 19710765 | VM MCIC 072 AUARTTIY 513 200 | 200-300 | mumaasing
132 | 1910465 | VIOM MCIC 071 quAnITN e 200 | 200-300 | mummetaring i
133 | 19/10/65 | W30m CLICO 31 amaAnyIY i 821 200 | 200-300 | mummaiasing 3
134 | 19/10/65 | Vinnliadanu AUARTITY 2,240 800 | 600-700 anvgavEuTL
MA 03108 i
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149 | 19710765 | Vi KTM 2013 gueimuing 461 200 | 200-300 | WBunuBanTINEEasEnG
MA 03208
150 | 19410465 | winwm LAIC D08 455 200 | 200-300 | idunusensmeioring
aulgdnifuasnummsg
151 | 19/10/65 | U330 KMM 2008 436 200 | 200-300 | iBunuaansmeiosing
aunlidgAniuaaugamg
152 | 19710465 | v KLA 2017 528 200 | 200-300 | hEunuaansmAiesing
nonlssagAniuasnug sy
153 | 19710465 | vialfzdnm 2,140 600 | 600-700 | ardauBuau
aanlsnagdniuasnugsansg
MA 0320C
154 | 19710765 | U3 KMM 2085 574 200 | 200-300 | Widuasananedasing
Audgsmiiuazganlyeiud
155 | 18/10/65 | v KLT 20386 458 200 | 200-300 | WunuBannMAIBsing
Audigrniuazgueiud
156 | 18/10/65 | Ul KLT 2009 503 200 | 200-300 | WEunURANTINATYING
AuagEALazulud
157 | 19710465 | vinaldugnnm 1,415 600 | 60OD-T00 | myindauEu
AudgrAuscgaliu
MA 03201
158 | 1910465 | vdow KHB 2001 AR 568 200 200-300 muqlnﬂnﬁm
159 | 19/10/65 | V39w KLA 2005 qumigan 653 200 | 200-300 | MuRmATaIEN
160 | 19/10/65 | ViW KCL 2008 aumgmnn 630 200 | 200-300 | mummadadng
161 | 1910485 | vinalds@Eann qumgan 1,682 600 | 600-700 | mvrvaavBUIN
Maintenance Shop
162 | 1910485 | vinnlizmSennu gumnso 429 200 | 200-300 | wdmAunu
PFO115 R
163 | 19/10/65 | viomlfadn quaiim 1,358 800 | 600-700 | moavEBUENTIY
PFO114
164 | 19¢10/65 | vinnlizdnn guossum 1,263 600 | 600-700 | AraveauEuTv
' oz =
165 | 19710486 | vinulfadanu quiluzdy 1,964 800 | 600-700 | ammaavEuIM
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AT HTINEEI (Lux) Annagm ~ N
iy | Suilariain amiiansia/da-umana dunaafu o
11 121 vinmyanTIein
187 18:30 U.-20:30 W,
PFO111
166 | 1910465 | wioaldzdanu quiny 1,996 600 | 600-700 | adaAunu
167 | 19/10/65 | uian Store PF Auanassd 205 200 | 200-300 | i
168 | 19010465 | viam PF o111 Tizlaom auasin 2,030 600 | 600-700 | mavAEURUIIL
Intake
169 | 19/10/65 | Vionldih Intke Auionds 813 200 | 200-300 | uireetmandas
= —
170 | 2041065 | Vit Packing Aaital=n (LOG) 273 200 | 200-300 | uipaaiainany
171 | 20710765 | WinldaBan AS 0240 qmﬁnﬁm 2,400 600 | 800-700 | avmanviua T
172 | 20/10/65 | VIO ZMIC-073/524 uidnim T 440 300 | 300-400 | tsenauiunu
173 | 20110785 | Wionlddanm AS 0630 qanity 1,661 600 | 600-700 | mreravEuTIY T
174 | 2010485 | viom TRIC-0220 udunilm 509 . 300 | 300-400 | Usenauiunu
175 | 20410785 | vinaldzdanm AS 0640 quim 2,370 600 | BO0-700 | ATIRdUEEIY
176 | 20/10/65 | Uiom KTM-2040 gudim 438 300 | 300-400 | Usenaviui
177 | 20010465 | vianldzdrm As 0720 auilyen 2,250 800 | 600-700 | mviAavEuIM .
178 | 20410465 | Wi KTM-2020 Auilyon 532 300 | 300-400 | Us=naviwm
179 | 20010465 | vianldzdanm AS 0710 numsiing T zao 800 | 600-700 | mvAavEuIN
180 | 20/10/65 | UM ZMIC 081 qrowsiing as7 300 | 300-400 | Usenauiwm
181 | 20/10/85 | vannlizdnnu AS 0600 quiidu 1,370 600 | 600-700 | arRaButiv
182 | 20710065 | vinaldnBeam AS 0711 quigm 2,160 800 | 600-700 | AvRdauTuI
183 | 20/10/65 | UM ZMIC-066 Quigm 439 300 | 300-400 | Ys=nauiuau
184 | 20410065 | Vion KPP-2002 faniit 585 300 | 300-400 | aznpuBwM
185 | 20010065 | Winnldz@ienm AS 0480 arrmd 2,200 600 | 600-700 | mrmsaudnam
186 | 20710765 | VIO AS 0480 fraiugiin 464 300 | 300-400 | hznaudunu
187 | 20010065 | vinnldzdram AS 0570 andivwsel B 3,320 600 | 600-700 [ AvivAauEI
188 | 20/10/65 | USM AS-0570 AUAIRT) 426 300 | 300-400 | Usznavivnmu
189 | 20/10/65 | vinwldzdeam AS 0460 7 2,150 800 | 600-700 | asIvdavEuOY
180 | 20/10/65 | USIM AS 0460 Aufum 502 300 | 300-400 | UsnauEunu
191 | 20,1065 | U0 Packing-2BIN Aughund 304 300 | 300-400 | sznavEunu
192 | 20710085 | udonldshon quinidn F,C 419 400 | 400-500 | e nuReuiead
“103 | 20710765 | vialdzdnim AS 0420 AT 1,857 600 | 600-700 | aiedeuEuIY
194 | 20710465 | WM KZM-2045 Aangm 538 300 | 300-400 | Useneuiusu )
195 | 2os10085 | viowlfudnrm As ouolqmm: 2,030 600 | 600-700 | amwamuAuen |
196 | 20710465 | WM TEIC-041 qaoning 400 300 | 200-400 | Usenovduew |
197 | 20/10/85 | WimldaBni AS 0400 guuas . 2,130 600 | 600-700 | ameAavium
198 | 20/10/65 | Vi TEIC-061 Ausiin = F 480 a00 | 300-400 | dsnaviunu ]
199 | 20/10/65 | WinwlEnEaM AS 0300 ¢ 2 1,610 600 | 600-700 | avasdauiuTv
RS/A0T/22/0CT
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AT BInaEia (Lux) Annaigm
P
i | Fuitanein aniinmiein/da-umana dhanarafin _ s
1] 121 u‘mmgnmwl’a
QA 18:30 ¥.-20:30 W
AS (#B)
200 | 20/10/65 | VA0 KPR-2043 Ay 399 300 | 300-400 | Usznaviunu
201 | 20/10/65 | Wioaldadnau As 0310 g Fiwed 1,701 600 | 600-700 | AvaBURUTIM
202 | 2010465 | Uini KPR-2005 Autun 445 300 | 300-400 | VsznauBuny
203 | 2o/10/65 | vinaldadanu AS 0320 quenis 1,553 500 | 600-700 | mvrvEeLRUTIM
204 | 20/10/85 | Vim KZM-2010 puajniod 421 300 | 300-400 | Usznaudunu
205 | 20/10/65 | Wianildzdam As 0250 \ufindind 1,280 800 | 600-700 | andavAuIL
206 | 2010465 | V3ian TEIC-001 Auiinddni 485 300 | 300-400 | senauua
207 | 20010785 | vinalfndanu AS 0A30 quanns 1,661 600 | 600-700 | assamuENU
208 | 20410765 | Wi TEIC-035 AN 408 300 | 300-400 ds:nnu&nu
209 | 20/10/65 | WBniRuSArm AS 0120 Auuonwnl 1,950 600 | 600-700 | smesBuBuI
210 | 20410765 | VAN WYIC-003 nananwni 480 300 | 300-400 | Usznauunu
211 | 20/10/85 | vinaldzdan As 0110 audngsen 1,803 600 | 600-700 | @yivEBLEUTY
212 | 20410465 | vim KZM 2073 audgdign 402 300 | 300-400 | Yssnauiunu
213 | 20/10/85 | Wioalizdam AS 0100 gualn 2,051 "800 | 600-700 | smvmaudua |
214 | 20/10/65 | vinm KzM 2052 Al 594 300 | 300-400 | Usznaviunu
MA 0400
215 | 19/10/65 | UiIm MCIC 086 fuiivanina 556 200 | 200-300 nuqumﬂmi’m
216 | 19/10/65 | v3Im CLIC 038 Auitianina 788 200 | 200-300 | mummAisiing
217 | 19/10/65 | v MCIC 093 qarwanina 510 200 | 200-300 mquﬁmi’m
218 | 19/10/65 | Winmlzdnmm Anfivming 2,140 600 | 600-700 | asaamdT
T [ maoss2
219 | 18710785 | UM CLIC 019 Aaamgiy 566 200 | 200-300 | PugmAdaring
220 | 19/10/65 | UM MCIC D46 Ao 764 200 | 200-300 | Aumnaipiing
221 | 19/10/65 | Wioaldsdnnm quineis 2,270 600 | 600-700 | mrrvmauiy
MA 450
226 | 18/10/65 Urll?ﬂllﬂ-‘»'liﬂ'ﬂ‘l AuaNIMT 2,800 60O GO0-700 Mﬂ’m\.li‘lﬂ'lll
297 | 19/10/65 | Vi TCIC 005 AUBNTNN 730 200 | 200-300 | AuRmAipting
228 | 19/10/65 | VA0 MCIC DO1 AuBITNW 727 200 | 200-300 | mummATpdng T
229 | 19/10/65 | U0 CLIC D32 Auuansinm 781 “200 | 200-300 AugAIBIEng
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Tasams ¢ Taw Satuduasgiii Juitemaata 20 RAIAN 2565
fidalasams welsznaumagamunimniundyl danuaaft uitsenswam 1 27 qaIAN 2685
dunaniumdy Sainntugd
Fosiaggnd vt Todu Tno aalaluiid mais $1ia
fanaia : At ea.iliag. noudals wadia die
AnimaInaEing (Lux) Annasgm
v | Suitaata anilaTivin Hanaaiu i Byomu
11 121 vinmgAaTIRin
187 19:00 ¥.-20:30 W,
nec ooe
1| 20010065 | Wiom Die MT
- - it 1,610 - . -
E - | eil2 1128 - - -
~ - qaft 3 1 1,272 - - -
= - 9oft 4 o 1,195 - - ) -
sundomuimousirha (L) 1,276 200 | z2o0 | Tuildaaig
1aﬂn1|mﬁuumumwim‘hqn {Lux) 1,128 - 100 ﬁuﬂ\fmnim
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THNUHANITATIVINTZAUANNTNYBIUEIET
Tasanns ¢ Taw Futhuasgilil Suitanaia 20 qanAn 2565
fdalasams walsznaumsgaamnssuniundyi dvanuasi fuiianmurm 27 HAAY 2565
dunantiundyl Sandelndng
fosiioggnd w3t Loy Tny aalaluitv maits iifm
gansia Wit @a.fi.0d. neudans wedla e
ATINTIYBINAIATI (Lux) ANNATFIN
PIRS
#rdu | uilanada aoitanaia/da-wmana sdhanaradi i
11 121 vinugaaTIvia
01 13:30 W.-16:30 W,
Performance Room
1 | 20/10/85 | Wi F/C Performance Room quigadn 346 200 | 200-300 | nawauwdasiia
2 | 20/10/65 | VI W/P Performance Room st N 502 200 | 200-300 | munuedasing
3 | 20/10/65 | VAN O/P Performance Room Arunadiy 471 200 | 200-300 n‘mqum*mﬁn:
4 | 20710065 | WM Amsler Tester Aaugln 437 200 | 200-300 muqumimins'
§ | 20/10¢65 | W30 Unblance Test fuugln 585 400 | 400-500 | amsaBvEEY
6 | 20/10/85 | vionldzoansuim qugln 360° s 100 | 400-500 | avvmouiuny
QA Room
7 | 20/10/85 | vinalazaowiwmad PC-FPLIZK2 407 400 | 400-500 [ numaNTIRe]
Aunad
8 | 2os10065 | Wiowldznaniunadnniumes 423 400 | 400-500 | Swaaninned
o | 20710765 | Vim CMM Rummding 525 100 | 400-500 | emavsauBuTY
10 | 20/10/65 | VS0 Round Com amudini 416 400 | 400-500 | amaauRuam
11 | 20010485 | Wian Audit Arca qoaauEn 655 400 | 400-500 | aRAEUBLOY
12 | zos10/65 | vinn Ruug;mm AELDA 5 3587/%* 400 | 400-500 | amvasuduI
13 | 20.10/65 | vionldzaouimofaantsoiud 480 400 | 400-500 | awnauiumad
14 | 20710765 | Win Contour Aaalsziud 27T/ 400 | 400-500 | mmedavELI =
WarFuluimn '
15 | 2010065 | vinal@adngunalqumim 275 200 | 200-300 | Sufud
Spare Part i
18 | 20010065 | vinaldnhnuqannaaud 442 400 | 400-500 | vunentinend
Guard House -
17 | 20010485 | vinoldzhnu nln. quian 927 400 | 400-500 | Nuranfiead
=l -ﬂlﬂw Fone
18 | 19/02/65 | vinnld@nihnu K. Tangon 768 400 | 400-500 [ vweasfiuaed
18 | 19/02/65 | vinnldnhnu K. Miyaeki 605 100 | 400-500 | swnaufnand
20 | 190265 | Winnldahnu K, Chaowarat 408 100 | 400-500 | swnaufnand N
21 | 19402765 | vAnlEAT K. Kasidit 619 400 | 400-500 [ nweBaTRAET
22 | 19,0265 | VAnGIRRNNU K, Burawa 719 400 | 400-500 | TwABNRuAed
23 | 19/02/65 | Witoldnhnu K. Prki 541 400 | 400-500 | wabuiamed
24 | 19/02/65 | VAunlfshou K. Channarong. 426 400 | 400-500 | nuapuiuned
RSsA070,22/0CT
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FIBNUHANIATIVIRTZAUAN T HDIUAIAT MENUHANMIATIVIATEAUANITHTBILFIAT
AT AN (Lax) ANy B ARSI (Lux) AN .
#du | Suitnnata amilanaia/Aa-nuage ST i | fuiiamain aniinTivia/Aa-wmans Hanmaiu =
111 121 vinmyraTeia 111 121 vinugannaia
87 13:30 W-16:30 W, 17 13:30 W.-16:30 .
Office Zone (#) Office Zone (Ha)
25 | 20/10/65 | vinalFaihaou K. Ni 545 400 | 400-500 | awABuiIwod 60 | 20410765 | Winaldiao K. Yuuhan 408 400 | 400-500 | awabNTIRE]
26 | 20010785 | vioaldnhou K. Phudinan 578 400 | 400-500 | vwmauimad 61 | 20/10/65 | Winuldahom K, Wanchai 411 400 | 400-500 | unsnieed
27 | 2010485 | vinaldshaou K. Burmnan 532 400 | 400-500 | nweaninwed o 62 | 20010765 | uitaldnhnm K. Wasunop 448 400 | 400-500 | supanfinmad
28 | 20010065 | vinaldnhou K. Samak 481 400 | 400-500 | vuRouiumeed 63 | 2010065 | vinaldin 512 400 | 400-500 | ywnewinmad
20 | 20010765 | vinaldsnhnu K. Pisans 510 400 | 400-500 | ruPauiumed 64 [ 20/10/85 | Winwlizha K. Silnd 485 400 | 400-500 | vwnanfiunad
30 | 20/10/85 | vinaldhnu K. Sunisa 557 400 | 400-500 | sweBuiinned 65 | 20/10/65 | vinmldahim K. Pompong 542 400 | 400-500 | nunsnfueed
31 | 20/10/65 | vioulfahnu K. Yorhapichai 621 400 | 400-500 | sumasfnmad 86 | 20/10/85 | vinalAni K. Kriengkmi 484 400 | 400-500 | swnanfuned
32 | 20/10065 | WinlRshou K. Thisive 560 400 | 400-500 | nwasnined | 67 | 20/10/65 | Wloaliiim K. Narng 816 100 | 400-500 | swmauinnad
33 | 2010065 | winwldsnhou K. Chutipon 423 400 | 400-500 | Nweaniwed 68 | 20/10/65 | uinalizitg K. Pompong 815 100 | 400-500 | nuranded
34 | 20/10/65 | WAnRIRShIY K. Banchar 684 400 | 400-500 | Swpanianad 69 | 20710465 | vinaldzahaou K. Nampha 679 400 | 400-500 | Nupeuiuned
35 | zos10/85 | vinolizin 601 ) 400 400-500 | Tweanfunad 70 | zos10/65 | Winaldshaou K. Jamvee 601 400 400-500 | nuabudinnad
36 | zos10/65 | vinldaham K. lesada 572 400 | 400-500 | awABNTFIREd il 71 | 20/10/85 | vinlfsian K. Onhai 483 400 | 400-500 | nuasudnned
a7 | 20/10/65 | WnalAnh K. Setthasin 406 400 | 400-500 | NwAauiinand 72 | 20/10/65 | Vinwldsiow K. Sinwit 713 100 | 400-500 | sunouinaad =
38 | 2071065 | vinalfham K, Sivinn 557 400 | 400-500 | swmauRINDd 73 | 20410765 | vinaldbin K, Pirj 121 400 | 400-500 | umpniwmed
39 | zos10085 | vimlFabhim K. Pheerphan 533 400 | 400-500 | swAaniand 74 | 20/10/85 | VinalFenom K. S 827 400 | 400-500 | nunsuiunad
40 | 2os10/65 | WinlFzbham K. Chanwanich 576 400 | 400-500 | awABnfiunnd 75 | 20/10465 | vinaldshnm K. Michiaki 876 400 | 400-500 | nwAsniead
41 | 2os10¢65 | wioaldahou K. Sisak 414 400 | 400-500 | SwABNTinDd 76 | 20010065 | vinaldahan K. Mokoto 831 400 | 400-500 | nwnaufeat
42 | 2os10/85 | vinuldshaw K. Adisom 572 400 | 400-500 | twmenfinmad 77 | 20/10065 | vinuldsham K. Subun B63 400 | 400-500 | Nussufinmad
43 | 20010065 | Vioalizhou K. Ansom 526 400 | 400-500 | swRanfumad 78 | 20/10/85 | Winnldzhou K. Preeyada 804 400 | 400-500 | nwABuEnRaT
44 | 20410465 | vinaldziinm K. Chinbunchom 516 400 | 400-500 | tuRanfnnad 78 | 2os10/65 | vinnldahom K. Krisanapong 852 400 | 400-500 | nwebufueed
45 | 20010785 | vinalfshnu K. Ukt T 400 | 400-500 | swmaufnned 80 | 20/10/65 | vinnldziem K. Pollaphat 785 400 | 400-500 | vuABuRIwe]
46 | 20/10/85 | Vionlfhou K. Naaphong T 400 | 400-500 | swAenfuned 81 | 20/10/85 | tAnaAAY K. Nanthawan 785 400 | 400-500 | nuneuiinaad
47 | 20710785 | V3oL K. Sanhawat 565 400 | 400-500 | TupauRNARd 82 | 2041085 | WialAnhm K. Suchada 628 400 | 400-500 | nunpuimad ol
48 | 20/10/65 | Wnwldnhan K. Takashi 564 400 | 400-500 | vweawinand 83 | 20/10/65 | wioalanhiou K. Sunisa 561 400 | 400-500 | nunoniAneat
49 | 2os10s65 | vinwldsihnu K. Himnoba 531 400 | 400-500 | Nwesufmad o 84 | 2os10s85 | vinnlAsiam K. Jinwa 525 400 400-500 | Nwunsuiamad
50 | 20/10/65 | WBMIRATITY K. Warchurin 106 400 | 400-500 | Nunaniinmad 85 | 20/10/85 | Vivlishon K. Sutapat 727 400 | 400-500 | vwnauiumad
51 | 2os10/65 | winnldsihnu K. Atipeng 576 400 | 400-500 | vwRauimed 86 | 2010765 | vitaldshinu K. Paisith 665 400 | 400-500 | nwAaufinmed
s2 | 20010065 | viomldshou K, Psit 528 400 | 400-500 | vwAanfuned 87 | 2010785 | winaldahin K. Gowke " ems 400 | 400-500 | nuasuRuead
"3 | 20710765 | vAnOFeIM K. Sakda 579 400 | 400-500 | wnawiunad 88 | 20710765 | vinaldziiam K. Thikumpom 704 400 | 400-500 | nuApuIRE]
54 | 2os10065 | vinwldshou K. limpha 404 100 | 400-500 | swpouinnnd 88 | 2os10/65 | vinaldsnimu K. Kamonehanok 721 400 | 400-500 | DunoniEIRaT i
55 | zos10065 | vinaldshau K. Thita 598 400 | 400-500 | sweanfeed B 20 | 20s10/65 | vineldshinu K. Papapom 582 400 | 400-500 | Ywesufiamead
56 | 2010085 | vinalisin 678 400 | 400-500 | NuAsuTIAEd 81 | 20/10/65 | vinwldnhnu K. Acawirchaya 522 400 | 400-500 | nunsuiunad
57 | 20/10485 | vinaldzham K. Ka-Chen 448 400 | 400-500 | swAaufunad 92 | 20/10/65 | inaldmnn K. Netiphong 608 400 | 400-500 | nueauiiuwad
[ s8 | 20010085 | vinalFaho K. Kanokpon . 501 100 | 400-500 | snmenimad ‘93 | 2010065 | VIOWTRAROU K. Anscha 618 400 | 400-500 | awnuinwead
58 | zos1o/65 | viouldshaou K. Natapon 531 400 400-500 | wmanfinnad 94 | 2os10/85 | vinmldnhou K. Thanuphon 609 -iloo 400-500 | Nwnsuiinwmad -
RS/A079/,22/0CT RS/A0TO/22/0CT
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- TSP

- High Volume Air Sampler No. B09, B19

- Digital Balance

. 3asiiaifudans wadasiianmaiianen
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daLAIBING daLAIBING

Qmmwmmﬁ'luammhxnaum‘i (sia)
- Toluene - Personal Pump No. B43 - GC/FID

- Rotameter No. BO1
- Methyl Isobutyl Ketone (MIBK) - Personal Pump No. B86 - GC/FID

- Rotameter No. BO1
- Hydrated Magnesium Silicate as Silica | - Personal Pump No. B79 - Spectrophotometer

- Rotameter No. BO1

- Zinc Oxide as Zinc

- Personal Pump No. B84
- Rotameter No. B04

- Inductively Coupled Plasma

(1cp)

- Methylene Chloride

— Personal Pump No. B65
- Rotameter No. B04

- GC/FID

- Phosphoric Acid

- Personal Pump No. B67, B86

- Rotameter No. BO1

- Ton Chromatography (IC)

- Sulfuric Acid

- Personal Pump No. B67, B86

- Rotameter No. BO1

- Ton Chromatography (IC)

- Sodium Hydroxide

- Personal Pump No. B56
- Rotameter No. B04

- PM-10 - High Volume PM-10 Air Sampler - Digital Balance
No. B06, B17
- NO, - NO, Analyzer No. B17, RO1 - NO, Analyzer No. B17, RO1
- SO, - SO, Analyzer No. B11, B13 - SO, Analyzer No. B11, B13
qmmwmmﬁmnﬂéaq
- Particulate - Console No. BO2, B04 - Digital Balance
- Pitot Tube No. B03, B04, B46,
- Al Fume - Console No. B02, B04 - Inductively Coupled Plasma
- Pitot Tube No. B03, B04, B46, (ICP)
- HCl - Personal Pump No. B16, B18, B29, B32 | - Ion Chromatography (IC)
- Rotameter No. BO1, BO9
- HF - Personal Pump No. B16, B18, B29, B32 | - Ion Chromatography (IC)
- Rotameter No. BO1, BO9
- NO, - Vacuum Gauge - Spectrophotometer
- SO, - Personal Pump No. B16, B18, B29, B32 -
- Rotameter No. BO1, BO9
- CO - Personal Pump No. B16, B18, B29, B32 | - CO Analyzer

- Rotameter No. BO1, BO9

- Alpha Alumina as Respirable Dust

- Personal Pump No. B32
- Rotameter No. B04

- Digital Balance

- Velocity, Flow Rate

- Hot Wire Probe

- Calcium Oxide as Calcium

- Personal Pump No. B97
- Rotameter No. B04

- Inductively Coupled Plasma
(ICP)

- %0,

- Orsat No. B08, B11

AU amaluaaulsznauns

- Total Dust

- Personal Pump No. B34, B43, B46, B59,
B64, B68, B69, B79, B86
- Rotameter No. BO1, B10

- Digital Balance

- Calcium Carbonate as Calcium

- Personal Pump No. B29

- Inductively Coupled Plasma

- Respirable dust

- Personal Pump No. B09, B25, B47, B56,
B59, B67, B96,
- Rotameter No. BO1, B04, B10

- Digital Balance

- Al Fume - Personal Pump No. B59, B68, B86 - Atomic Absorption
- Rotameter No. B10 Spectrophotometer (AAS)
- HCl - Personal Pump No. B46, B47, B69 - Ton Chromatography (IC)
- Rotameter No. B10
- Oil Mist - Personal Pump No. B43, B46, B47, - Infrared Spectrophotometer

B67, B68, B69
- Rotameter No. BO1

(IR)

- Potassium Hydroxide

- Personal Pump No. B43
- Rotameter No. B04

- Xylene

- Personal Pump No. B67
- Rotameter No. BO1

- GC/FID

- Rotameter No. B04 (1cp)

- 2-Butoxyethanol - Personal Pump No. B65 - GC/FID
- Rotameter No. B04

- Isopropyl Alcohol (IPA) - Personal Pump No. B86 - GC/FID
- Rotameter No. B04

- Ethylene Glycol - Personal Pump No. B98 - GC/FID
- Rotameter No. B04

- Acrylic Acid - Personal Pump No. B94 - HPLC/UV
- Rotameter No. B04

- n-Butanol - Personal Pump No. B46 - GC/FID
- Rotameter No. BO1

- Cumene - Personal Pump No. R32 - GC/FID
- Rotameter No. BO1

- Ethyl Acetate - Personal Pump No. B17 - GC/FID
- Rotameter No. BO1

- Acetone - Personal Pump No. B15 - GC/FID

- Rotameter No. BO1
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- n-Hexane - Personal Pump No. B95 - GC/FID
- Rotameter No. B04
- n-Propyl Alcohol - Personal Pump No. B78 - GC/FID

- Rotameter No. BO4

- Calcium Hydroxide as Calcium

- Personal Pump No. B86

- Inductively Coupled Plasma

S o o o S = = H
o LAIINBLN UMDY LAFNNAATINILAIIEH
YNITANING P o o P A A
VBLATNND VALAIDIND
AnNIWIU
- pH - - pH Meter
- SS - - Digital Balance
- TDS - - Digital Balance
- BOD; - - DO Meter
- COD - - COD Reactor
- TKN - - Block Digestion
- Grease & Oil - - Digital Balance

- Rotameter No. BO4 (1cp)
-n-Amyl Acetate - Personal Pump No. B98 - GC/FID
- Rotameter No. BO4
-2 Ethoxyethanol - Personal Pump No. B97 - GC/FID

- Rotameter No. BO4

- HF

- Personal Pump No. B09, B25, B78,
B84
- Rotameter No. BO4

- Ion Chromatography (IC)

- Ethanolamine - Personal Pump No. B95 - HPLC/UV
- Rotameter No. B04

- Perchloroethylene - Personal Pump No. B29 - GC/FID
- Rotameter No. B04

- Ethanol - Personal Pump No. B94 - GC/FID

- Rotameter No. BO4

szautdsaluusseme
- Leq 24 hr, Ly, Lmax

- sTaudBIsUNI

- Acoustic Calibrator
- Integrated Sound Level Meter
No. ACO-B17, B25, B34

szautdssluaaudsznaunms
- Leq 8 hr, Lmax, TWA

- Acoustic Calibrator
- Integrated Sound Level Meter
No. ACO-B02, B06, B13, B29, B36

- Noise Dose

- Acoustic Calibrator

- Integrated Sound Level Meter
No. NMD-B13, B14, B15, B16,
B17, B18

szauanusarluaanlsznauns
- WBGT

- Heat Stress WBGT Meter No. B32,
RO5, RO7, RO8
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Wower Motor (007 ;o nog
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P = ATWREUEIINAYNE Calibrate {mmbar)

T = gomgiioes Calibote { “C)
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HoyanTs Calibrate
High Velume Air Sampler a4 HE G E] Juitiins Calibrate T 22/05/2022
Blower Motor  10ag E 1]
Flow Recorder o/ 41 T TISCH, Model TE-5008% qunnii : o3 c
{ Accuracy + 2% Full Scale ) ATMATIIINA I 1011 mmbar
winanssiuadas : 1228 AN Do48 %
Tasdnnafinmmmadsuiianmsnaig fa fqungi 25 AT A 760 dadummlian
nngas Vm{sd) = Vm x P : 206 Tawdl Vin(ut) = Winesmmaianaznaig
1.333224 % 760 :'r-_zm) VYm = \Hulma‘mmﬁ‘ P udz T s Calibeaste
= ATUAUUIINMATE Calibrite (mmbar)
T = ganpilnns Calibate (C)
Calibration Method : Multipoint Orifice Flow Transfer Standard | Modd :TE50254 | s/N:3095 |
Indicated Flowrate True Stutic Pressure Actual Flowrate Actual Flawrate
Plote (1*/min) (in. 1,0} T wae P oo it T une el
Calibrate (117 /min) WEIFI (N’ min)
18 58 1.4 63.8 62.7
13 52 2.7 57.0 55.9
10 14 1.6 484 415
7 36 4.8 1.0 6.4
3 28 2.1 28.5 28.0

CALIBRATHON CURVE OF HE-VOLUME AIR SAMPLER NOB18

B
3 Sl 19745 5063 i
£ wedn

z

g

g

: &

=

3 =

E o

=

FLOW METER READING OR INIHCATED FLOWRATE (113/min )

gaauiou

faiaa

fiuias

}
(s wAEgan)

wesfianiu ;@R 90 Calibrution Curve 2 0,995 ¢ Flow Meter Reading =

46890 * 0.9 ft'/min

lfnu ¢ Flow Rate (0RI390) = 50 ' /min fauu Aaalfudad Flow Meter Reading = 47 ' smin

i U3 194.71.109. Aaudain wafid e
g - SP.S. CONSULTING SERVICE CO., LTD.

% \wRERINT NI 10800
L 7 5 Pn-nmnln 24, Phiaholyothia Rd.. Jompal. Chafuchak, Bangkok 10900
At Tl (662) $39.4370 (Aulomabe S Unes) Fax (667) 5134221 E-mai saie@specon.com

n‘nsﬂﬁlm—mgniaqm"iau High Volume Air Sampler (PM-10)

HayanTs Calibrate
FM-10 Air Sampler (uad : Boe it Calibrate . 22/08/2022
Blower Motor (URS © BOG
Flaw Hecorder B0, t o TISUM, Medel TE-5008 | gampgh ;30 ug
{ Ascuracy + 25 Full Scale ) | fniiuussmnom ;1011 wsbar
wimambsinatag : 0216 rwndiing i 48 »
Trumnanf it g o gl 25 o uasfar w760 finfumnl
TIngws Vlssk) = Vm % P X 208 Tondt Vmsid.) = \Bulmumﬂﬁummlﬂm
1.333224 x 760 (T+273) vm = nwiimaf P uss T o Caliboe

P = ATUAUUTIIN IS Calibrat (mmbar)
T = goanniinne Calibrate (°C)

Calibratin Method @ Multipoint Orifice Flow Transfer Standard I Model : TE S025A I 5/N 3085 J
Indicated Flarate True Static Pressune Actual Flawrate Actaad Flowrate
Plate (N} {im. 1 0) A7 une Py Arunzed

Calilsrate (1t"/min} INEITI (0 Ssin )

18 55 10.6 615 60.3

13 51 9.4 55.8 54.7

10 A4 7.8 484 47.5

7 35 4.6 36.2 35.6

& 28 2.6 26.9 28.4
dauiie

CALIATION CURVE OF PM-10 AIR SAMPLER NOBOS

Mo = 1,187 8304~

Pt

1o

nrr v re{ e e

e RS poasy Bhpa

oL ' IEpES prany ey
Ak rrih

o om ow e owow oW g

ACTUAL FLOWRATE (13,/min}
5
=

FLOW METER READING OR INDICATED FLOWRATE (13 /min )

(wwiiz g

wasbaad ;@1 RS 90 Calibration Curve 2 0.995  / Flow Meter Reading = 46.56 % 0.9 i'/min

Al Flow Rate (NA3370) = 50 /min iy RoaUSudia Flow Meter Reading = 47 '/min
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M5USUAININADAATEY High Volume Air Sampler (PM-10)

HayanTs Calibrate

>
. U3 10d.W.108. Aaudads wadid e

o WAL

£SP.S_CONSULTING SERVICE CO., LTD.
7 24

{('o" prer

CHEMILUMINESCENT NO / NGO/ N!‘Jx ANALYZER

HRRENY NI 10900

7 Sies Prahalyothin 24, Phaholyoliia Ad. Jempol, Chatschak, Bangaok 10900
Tel | (662) 905-AX0-T2. Fax : (G62) 513-4221. E-masl : salencon com. wiw.sicon.com

CALIBRATION REPORT

BHAND :

MODEL

FM-10 Air Sumpler tUad B17 Fuiliny Calibrate 22/05/2022
Blower Motor Uad 817
Flaw Recorder /0 TISCH, Model TE-5000 | quangil 30 c
{ Avcuracy + 2% Full S ) | anndunsseinin ;1011 ubar
winmlseduata . 5064 AT . 48 %

Tndmneafinmmmaduilamznmg fa fgumgi 25

N Vi(sul )

Calibration Method | Multipoint Orifice Flow Transfer Standard

= Vm x [ x

1.333224 x 760

foa uszitm

298 Toufl viad)

(T+273) Vm

P
T

1 760 dadiunil
4
= FnmsnmEfian TR
= ARnwimad P use T voe Calibete

= ATWNALUTINMNATGE Calibrate (nunbar)

= guampiiune Calibte ( °C)

N

SERIAL NO.

Calibrator (Dilution System )

Bra 1 API Maodel L 700

Last Cul. Date © 05 August 2021 Seriul No. L8911
Reference Standard Gas

Stundurd Gas ° Niiric Oxide (NO) Cylinder No, + ADDO1TSK

Certified Date 1 01 June 2020 | Espired Date 1 01 June 2022

Cylinder Conc.

: 49.9 ppm

CALIBRATING CONDITION

| Model : TE 50254

3085 |

insioaniy : @ RS 90 Calibmtion Curve 2 0,995 ¢

ATLEIM : Flow Rate (WA3gw) = 50 0'/min #adu doalfudadn Flow Meter Reading =

low Meter Reading = 44.94 %

Tndicated Flawrate True Stutic Pressure Actual Flowrate Actual Flawrate
Plte (0 fanin) (. H0) it 1 une P wow iruns e
Calleate (' /1in) WATFIM (N in)
18 57 1n.s 64.7 63.5
13 50 9.6 56.6 5.5
10 ] 7.8 40.3 48.3
7 3z 47 3.6 6.0
5 26 2.8 28,1 27.6
Hupuiiny rT "
CALIHATION CURVE OF FM-10 AIR SAMPLER NO017
"
= HRTINEn
3 B
S
=
s
£ s
3
£ s
4
T e
B
I e +
L T Hiusing
FLOW METER READING OR INDICATED FLOWRATE (R3/min) 1
(wwise wgan)

0.8 [t'/min

45 ' /min

R
Pressure m mmbsr
—_—

% RH

alibirated by

(M Phakbingl Klonghomnerd )

CALIBRATION SETTING
Span Initinl Reading (Before Adj.),PPB Finul Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response #Dif Analyzer Response Slope
Zero Lt} 0.11 - 0 -
NO Spun 400 400.1 0.025 400.0 1.006
NO_Spun 400 400.3 0.075 400.0 1.010
API Model 2004 .\'(!\ Analyzer Check List
Test Values Observed Value Units Numinal Range

RANGE 500 FPB 500 standurd
STABILITY (Zero Gis) 0.1 PrB < 2 with zero air
SAMPLE FLOW 510 ce/min 500 + 50
OZONE FLOW 79 ce/min B0 + 15
PMT 103.3 my -20 - 150
AZERO 94.2 mV -20 - 150
HVPS 675 v 420 - 900 constant
RCELL TEMP a0.4 50 £ 1
BOX TEMP 2003 B - 48
PMT TEMP 7.5 ' T3
MOLY TEMP 314.8 °c 315 % 5
RCELL PRESS B.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Spun Cone 400 PPB 20 - 20,000
NO_ Span Conc 400 PPE 20 - 20,000
NO Slope 1.006 1.0 £ 0.3
NO, Slope 1.010 - 0x0.3
MO Offset 1.4 my -20 10 +150
NO, Offset 0.9 my -20 1o 150
Stubility ut Zero
Stubility mt Span

Appiruved by

W (mrpesr Dretusdaom )
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CALIBRATION REPORT
CHEMILUMINESCENT NO / N()= / NO‘ ANALYZER

DATE @ 22 May 2022 ] BRAND @ MODEL m

Nl SERIAL NO.
Calibrator {Dilution System)
Brund L API Model 1 700
Lust Cal, Date : 05 August 2021 Serinl No. 1911
Reference Standard Gas
Sumdard Gus : Nitric Oxide (NO) ] Cylinder No. 1 ADDB1TSK

Certified Dute 1 01 Jupe 2020 lE.qlin:ll Due : 01 June 2022 |Cyl|ndu Cone. 1 49.9 ppm
CALIBRATING CONDITION

Pressure

= o = ¥ PN
U3Hn 109,104, Aautai wadid Niie
s P.S. CONSULTlNG SERVICE CO., LTD.

WRIRENT AN 10000

i

g

i ‘é* J S0l -mnuu,au.... 24, Phasstyolris Rd., Jomsul Chatucksk, Bangkok 13900
' e Tel 662} 99637072, Fu ¢ (662) 513-4221, E-med : sabe@agricon, com. weven 55000 com

mmbar Temp. % kI
CALIBRATION SETTING
Span Initinl Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9% Dif Analyzer Response Slope
Zero (] -0.10 - o =
NO Span 400 399.8 -0.050 400.0 1.004
NO_Span 400 400.1 0.025 400.0 1.007
APL Madel 2008 NO_ Analyzer Check List
Test Values Ohserved Value Units Nominal Range

RANGE 500 PPB 500 stundard
STABILITY {Zero Gus) 0.1 PPB < 2 with zero air
SAMPLE FLOW 505 ce/min 500 = 50
OZONE FLOW 78 ec/min BO %= 15
PMT 103.1 my -20 - 150
AZERO 93.9 my -20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 50.2 °c 50 * 1
BOX TEMP 29.1 s 8 - 48
PMT TEMP 7.0 c T2
MOLY TEMP 315.2 c 315 + 5
RCELL PRESS 8.3 IN-Hg-A 2 = 10 constant
SAMPLE PRESS 284 IN-Hg-A 25 - 30 constnt
NO Span Cone 400 PPB 20 - 20,000
NO, Spun Cone 400 PPB 20 - 20,000
NO Slope 1.004 = 1.0 £ 0.3
Nl!\ Slope 1.007 - 1.0 = 0.3
NO Offser 1.3 m¥ =20 10 +150
N(Jx Offset 0.8 mv =20 w0 150
Stbility at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb 5

e S 0|

Calitiruted by ] J Approved by

(M Phakbingi Khonghomnerd ) \  (Mereern Detugom)

CALIBRATION REPORT
50, FLUORESCENT ANALYZE
DATE i RRAND @ MO
NO. SERIAL NO,
Calibrator { Dlution System )
Brund L APL | Madet : 700
Lisst Cal, Dute : 05 August 2021 | Serial No. : 911
Reference Standard Gos
Standurd Gus : Sulphur Dioxide (SO ) | Cytinder No. : ADOE14SK
Centified Dute : 21 June 2021 | Expitcd Date : 21 June 2029 | Cytinder Cone, : 50.0 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. ‘e % RH “|
CALIBRATION SETTING
Span Initial Rewding (Before Adj,),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Responae Amnlyzer Response Slope
Zer 0 -0.10 - 0 -
80, Span 100.0 400.3 0.075 400.0 1.014
APLModel TML-50 SO Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PrB 0-500
SAMPLE PRE 28.7 in-Hg 25-35
SAMPLE FLOW 658 eefmin 650 + 10%
M1 103.2 my ~20-150 with Zero Air
UV LAMP 3017.8 mv 1000-4900
STR. LGT 61.9 PPB <100
DRK PMT 63.4 mV -50 - 200
DRE LMP 58.2 mV -50 - 200
HVPS 669 v 550-900 constant
DCPS 2520 mv 2500 + 200
RCELL TEMP 50.1 c 50 = 1
BOX TEMP 20.4 & 5-40
PMT TEMP 7.5 o] 720
SO, Span Cone 400 PPB 20-20,000
50, Slope 1.0 =03
S0, Offset mv <250
Stability at Zero 0.1 PPB 0.2
hility at PPB 0.5% of reading (ubove 50 pph)
e ————————————————————————————————————————— —

Calibrated by @ Approved by

{ Mr. Plakhinai Khlmg‘kunm:rd} ‘[i\'lr.l’ccru Detudam )
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5 2
g +8.P.S. CONSULTING SERVICE CO., LTD.
% 7 waownnlniu 24 euawrnlniu wrrivawme wieg o n3amm 10800
'q- - .‘.p’ ! Soi Pranelyolnia 24, Fhaholysthin AY. Jemsel, Crasluchak, Hasghok 10500
Agudne’ Tl {BE2) H39-4370-T2. i : [687) $114221. Ema : sl @pacon coom. werwsgmcomn.com
CALIBRATION REPORT
S{)’ FLUORESCENT ANALYZER
DATE : 22 Muy 2022 BRAND © MODEL : lm
No searsvo. [ oot ]
—
Calibrator { Dilution System )
Brund I APL I Model 1 700
Lust Cal. Dute 105 August 2021 ISQli-il Mo, 1811
Reference Standard Gas
Stunelard Gus 2 Sulphur Diexide (SO ) I Cylinder N, : ADDB14SK
Certified Dute 2 21 June 2021 [ Expired Dute 2 21 June 2029 | Eytinder Cone. 2 50,0 ppm

CALIBRATING CONDITION

Pressure mimbar Temp.

% RH

‘-
HI

CALIBRATION SETTING

— 1
—— e

Calibrated by & Approved by @

{Mr.Phakhinal Khongkomnerd )

Span Initial Remling (Before Adj.),PPB Final Reading (Afier Adj.),PPB
Set Pont o Expected Concentration Analyser Response a6 Dif Analyzer Response Shope
Zero o 0.11 - a -
H(I__ Spun 400.0 399.8 -0.050 400.0 1.006
AFL Model TMIL-50 SU? Amalyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PFPB 0-500
SAMPLE PRESS 28.6 im-Hg 25-36
SAMPLE FLOW 654 codmin 650 = 10%
PMT 103.1 my -20-150 with Zero Air
Uv LAMP 3010.4 mV 1000-4900
STR. LGT 61.6 PPB <100
DRK PMT 63.2 my =50 - 200
DREK LMP 57.9 mV =50 - 200
HVPS 670 v 550-900 constant
DCPS 2526 my 2500 + 200
RCELL TEMP 50.4 i 501
BOX TEMP 20.3 bi i 5-40
PMT TEMP 7.2 b o T+20
SU: Span Conc 400 PFPB 20~-20,000
S0, Slape 1.006 1.0 + 0.3
S[J__ Offset 22,1 mY <250
Stahility at Zero 0.1 PrPB <0.2
Stahility w Span 0.2 (4B 0.5% of reading (above 50 ppb)

[

Q {Mr.Pecra Detudom )

CERTIFICATE No : 22M2570
REFERENCE No : 64386-4

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE: 1 0OF 2

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

XSR 105DU

B926859981

BA 10/62

USED ITEM

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

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

TETNITHI W,

11-Mar-22

N

PONGW i

17-Mar-22

| 1-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
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i’agamnﬁutﬁuuqﬂn'srﬁ Air Sampling Pump Towld Dry Cal Primary Flowmeter

U3 1o i.1oa. Aaudans wedla e
£ §.P.5_ CONSULTING SERVICE CO., LTD.
T 24 B

R o oo

g

Q' 7 Soi Prasstyatnin 74, Phanobyaires A . Jempol, Chatuches, Basghsk 10909
At (562 ST Fan (562} 13431 - s Do . s sz

iagﬂm‘tﬂ‘i’m"ﬁuuqdﬂ'mf Air Sampling Pump Tawld Dry Cal Primary Flowmeter

dayommbuiiey
Alr Sampding Pusep Ui T Fuitin oy : 18/05/2022
Wyi‘. : SR Model 224-PUXRA aumgimasiuiiog $ 254 'C
i uado : 626474 ATHARNUEIIN : 1011 mmbar
(Accurucy = 3% of Full Scale) wrmduduing : T

Environmentul Conditions

Temperature : 25 E 3 4

Fressure i 1005 t 15 mmbar

Kelative Humidity i 55 + 15 %

Calibrution Metbod © Uy Uad Primary Flowmeter l Modded © Dhry Cal LCL-ML S/N:1lab184
[utaanvaA e
Q « SnnmluniufeisasemmeaeyTudog (mbmin)
q v 2 208 | Q(ud) - Gmrmnlvndais famvranigin (ml/min)
(1.303224 & 760) (T+273) " « i e Tey (abud)

: § = guvplsmascdiufioy (eraoadua)

WITHUAR AT UL Rotameter B33 Al Ssupling Pung Wit High Flow wasSamnalwafluiedmasamn

T T
Y
Air Sampling Pamp vid : pow Fuitiana i : 22/08,/2022
“W‘i" E SR Mudel 224-PUXRA aumpiyasdiudiou ‘ 252 ¢
umthisiunta © s2e4Te wrmfuuIIEe : 1011 mmbar
(Accursey = 3% of Full Scale) arndidiing : “ %
Eaviroumental Conditioes
Temperature : 25 + 3 Lk
Pressure i 1005 x 15 b
Relative Humidiny : 58 £ 16 %
Culitration Method © ry Cal Primary Flowmeter | Mudel £ Dry Ll DUL-ML I S/N 1136164
[uswan v
Q » drmmalnfistsdmasmmaeTud (mimin)
(i) = @ x 3 x 208 @ (sid.) = ot fanmsnmayy (utemin)
L (1.33924 x 760) (re273) | o « srwdurnmesude (Gabnd)
T = guvghmnmesiuiivy (samendyn)
ATRUARIHIMIRUTIUTIN Rotameter 103 Alr Sampliog Pumg W0 High Flow wzdnanalnaiuissmasainn
Flwrute {ml/mis) Actmal Flowrate {mil /min)
Fibwliam AqamaiuasmifmusEuiog (o) Tqmmgfunsrai
Ritamster a1 | nfviz | wiifia | sisiia | eduis \afly AWIFTH (4 ()
1.000 wabd | w0 [ eers | wweza | 1ooss 1000.9 205,10
1,250 12573 | 12637 | 1zs04 | amene | 1ims 1252.2 1,248.8
1,500 14000 | demas | 14e27 | 1eses | 14ese 14845 1,490.2
1,780 17068 | 11483 | 1743 | 1mans | 1meas 17448 1,739.6
2,000 1906.7 | 19980 | 1seas | 1999z | 1o0ss 1996.7 1.991.0

it

UALIBRATION I.'UI“'F._ UF SKC NO.BOS
< & LT
E .

L) = 0000 - T

i .§‘ LEY] £ 281 HAvIsaEy
i
-
H
H H
= . e
i P00 000 1000 400 1800 300

0 450 W00 1,300 1,600 E,000

Frawrate Frsm Rutamter { sl fmin )

s TIEENTY ¢ B Sundad Mehod Tl lumaduiet o maiiudas RS N Calit Curve 20.995

Flusraie (ol /min) Aatual Flamrate Cmils/minp
fawldam qanpil dmusudive (4) L ———
Roturmater wii1 | itz | misia | wiia | ms il W (g (1)
1,000 1wo6.s | 10042 | 1ooss | 1o0ae | 1007 1000.1 1,002.8
1250 1zaz0 | 1mse | 12007 | resas | azaea 12344 1,230.0
1,500 15001 | 15063 | 1s00s | 1sosa | asonsy 18057 1,500.3
1,750 17624 | 17s0 | 17saa | amsea | amesz 1753.0 17487
2,000 20166 | g010.5 | 2123 | ao0e2 | zon1e 20193 2,008.1
i

CALIBRATION CU

T

3 § Ma) = 1,010x - 17,219 i fraau
= = Rsoem
: i
2
P g
E s -
3 s
g 200 €00 1,000 1,400 1800 2,000
O AU B8 1,500 1,800 2800
Fluwrate From Ratanieter (nd/in) Wi iy

1R 0 Calibrion Curve Z0.995

s aay S aEE Stadand Methed Rl8lunaiuiate:
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e

dayamauiuiiisugunae Air Sampling Pump Tagld Dey Cal Primary Flowmeter

, Uit wai.ea. ABudan wadld e
£ 5.P.S. CONSULTING SERVICE CO., LTD.

wEER TN AL L0

e

’% Ses Praholyolvim 24 Phanolyoinin R, Jomeed, Chuslustah Basghok 10900
At Tel - (66T} WIGAITO-T2 Fan ¢ (667) S1IA22] E-nasd © Sowupann com. s spRcon com.

'ﬁ'ilgam'n]‘ful.ﬁuuqﬂrl':i‘u' Air Sampling Pump Tl Dry Cal Primary Flowmeter

daynmriuiiog
A Sammpling Pump 1id : (3% Fuimn it £ 18/05/2022
iau s SR Mudel 224-PUXR4 qunpimuaiuiiog : 254 C
wmihisduntan £ C2OB00 ATRMUITE A 2 1011 mmbar
{Accuracy = 3% of Full Scale) Ay fnind 5 48 L]

Environmental Conditbons

Temperuturs i 25 E S a b
Presure i 1005 + 16 wmbar
Relative Humidity t 55 * 15 &
Calibiration Methd : Dry Cal Priiry Flowiiter | Mudel © Dry Ul DUL-ML S/8 1136164
wan I
Q « dwnamlweiufalmesmmmusEudiog (mismin)
) = @ n ] B 201 Q(wth = Emrnriluniius il (mimin)
r (1333224 + T00) (T-273) | » = aruRuussmauustiufou (Talnd)
T = gunpFemmessHuduy (emsendun)
W uAATAA TN Rotameter B0 Alr Sanspling Punp Wi High Flow unsiranrlwafiuied masainm
Flamrats {ml/min) Aciual Flawrate (ml/min}
FAaneldnn iy i it () [ ——
Rotaineter wiails | wiwile | afiila | wdila | ediils \alln HIRIFT (4 ()
1,000 10019 | ee74 93,5 990.3 | 100z 990.0 995.5
1.250 12a0.4 | 1zaas | rzess | r2ses | ameea 1246.1 1,241.6
1,500 1s02.6 | 1408 | nases | rsenz | oasosa 15004 1,495.1
1,750 175562 17605 17848 17634 17873 1754.2 1,748.0
2000 19047 1897.3 19931 1996.9 20018 1907.2 1,900.1
itnaiudiou J

CALIBRATION CURVE OF SKU NOBLT

- £ M

£ 2 wayeopes-az8e f—
3 i

2 §

L

£

s Tusn
g 200 800 1,000 1,400 1,800 3,800

@ ab0 0D 1,393 1400 2,000

Flan rute From Holumeter {ml/min )

AUHE IR

i andy : i St Method Tlflumaifiviaaiae i1 R 90 Calibration Curve 20,995

Aayan il
Air Sampling Pamp (wad s 25 Fuitinsiuiioy : 22/05/2022
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1,500 16086 | 15042 | 1sear | isi03 | 1s0ss 1607.0 1,601.7
1,750 17539 | a1sea | avsea | 1vsss | rvees 1758.0 1,750.
2,000 19926 | 19974 | iesss | mooos | 20033 1997.8 1,990.5
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uamIn IR0
Q = drnmalwailud i moammnmss Ty (mlmin)
)= Qo [ x 298 Qisd e Tunilailsd flanmcinmagm (mlimin)
(1333224 » 700) (T+273) " = Enuduumemmneuisg (Gaknd)
T = granglismmastiufoy (ewrmodoa)
ATARAN TN Rotameter 833 Air Sampling Panip 51 High Flew wasdesinssnafludedmasmnin
Flicarale (ml/min) Actual Flowrate (ml/min)
fhilinm gy i Hunffru () innmeﬂmmwiu
Rutameter i1 | nRz | emana | mia | miis \alin WYY (1) (st )
1.000 10014 9997 | 10038 | 1e00s | ssva 1000.5 907.0
1,250 12408 | zeos | oaseen | azsas | osasos 1248.5 1,245.1
1,600 1497.8 | 14932 | 1aves | 1sors | isoss 14988 1,499.5
1,750 17481 1781.8 1749.7 1753.4 1758.2 17504 17462
2,000 1994.9 | 1s9va | 1923 | ez | asena 19944 1,967.3
fhmainfio
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(Accuracy = 3% of Full Scule) g . 8 5
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furRsmA W
Qe dwmmlvaiude I {mbrmin}
[f““ =0 » x 208 Qiud)= G Tuniturt T
g (Te273) | p « awduuTsmesss i (Gabed)
T = gamglmmeusiuiivy (Hmeaden)
WYITUARIAIN U AIUSIN Rotsmeter waa Al Sangpling Pamp WU High Flow uaziarnaleafiuiedmamina
Fluwrae {mb/mén ) Actusl Flowrate {ml/min)
A ) o e
Tdan _ digamg iy) ﬂ!neiu;lmnfu
Rutarsier wiils [ iz | Mo | wima | oo il SORIET (4 (wd.))
1,000 1014.5 1016.8 1019.2 1017.4 10213 10176 1,014.0
1,280 12423 1245.5 12410 12447 1248.0 1243.9 1,240.3
1,600 15079 | 15096 | 15084 | 1sons | rsoas 15088 1,501.8
1.750 175828 1784.3 1780.5 1763.1 1767.2 1760.8 1,746.5
2,000 20091 | 20067 | 20003 | 20088 | 20054 2007.8 2,002.0
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buAman v
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ginmaundiou
CALIBRATION CURVE U
+ ! OITTNNT
3 E dnrsiey
i
= g
i 2
&3
P
T e e sk i
* @ a0 BOD 100 1600 B,000
Flwrute Froem Rotameter {ml/min ) L ERTE
wsinsmaniy : adien Sundand Meed TlElumafusodamaaiiuiosss i1 R 990 Culibration Curve 20,995

daganliudivy
Air Sampling Primp (U T Tuitinmiliudioy : 16/05/2022
iiviasu KU Model 224-PUNRE qungimnsludiog 3 254 ‘¢
i 505872 ATIIUITIN : 1011 mmbar
{Accuracy = 3% of Full Scale) mriudining : 48w
Ensvironmental Centlitions
Temperuture : 25 * 3 e
Presine i 1005 + 15 mmbar
Relative Humidity : 55 + 15 %
Caliration Methad : Ury LCal Primary Flowmeter I Model : Dey Cal DCL-ML S/N: 136164
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Enviroumental Conditions

Temperatire H 25 F 5 a "
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CEER T T

W)= Q x P x 298 Qiud) = Barnnslnafi i ¥
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o 160 1000 1800
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Rotameter i1 | wiwiiz | eduia | advia | misis ity NI (G ()
1,000 1003.2 1007.5 1002.9 1004.7 1000.4 1004.9 1,001.4
1,260 1236.1 1233.8 1231.3 1236.2 1238.5 1235.0 1,230.6
1,500 1508.7 1504.9 1506.5 15024 1600.1 1804.5 1,498.2
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2,000 2009.8 2008.3 2008.1 2010.6 2013.6 2009.4 2,002.3
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Helative Humidity : 85 + 15 %
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waran o
@ = dvrnlefufdmssmmemseEudo (e mis)
ruu.: - Qa [ x 208 | 0w - Smnnliaiudimosmnni 1 (arikimin)
11333224 x T80) (1273} | ¢ = nrmwiuuTnm sy (Galvd)
T = gumgimmwrensudiog (swmsdun)
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Rotsineter wils | wivilz | afiila [ adiia | sids il WINTET (1 (k)
1,000 999.5 995.1 sz | sses | 10003 998.5 954.0
1,250 12345 | 12000 | 13287 | 1ozea | 129z 1230.5 1,297.0
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2,000 2011.3 | 20077 | 20045 | 20088 | 20101 20085 2,002.7
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Enviromimental Conditions. Temperature : 28 + L
Temperature 3 25 * 3w Pressure 3 1005 + 15 mmbar
Prowsure ' 1006 * 15 mimbar Relative Hunidity : 13 F 15 *
Rt Howhiiy E 59 L 1N Calibeation Method © Dry Cal Prisary Flowmeter | Model 2 Uy Ual DEL-ML S/N 136164
Caliteation Methed © Dy Cul Prinsary Flowimeter I Mstel  Ury Lal DCL-ML S/N 1 136164
WARINTIA TN B
[uananrai @« bl emmmesusude (mlimin)
Q- Tnafhfsd oy (mbemin) wi) & Q A P P 296 Q) = ottt = 10 (il i)
W) e g s [ i Q) o Gammalwofntsd fanmsanmag (mtsmin) Ilj (1332224  700) e213) [0 o suusnimmesinfey (Gobnd)
t (1333224 » 780} " = udumnmmseTnioy (febnd) T = uwglammsiuioy (sirwendus)
T = gamglionmanHiniioy (emenden
EHRIRIA IR0 Retwster 1ida Alr Sumgling Pusstip Wi High Flow wasdaainvalwailuiad smasaimn
AR TN Rotameter 582 Alr Sampling Pamp WU Wigh Flow unzdnrnalmoiudsdmasann
Fharate Ll in} Actuad Floswrats {snl/min)
Flusrae (usd/min} Actunl Flowrate {ml/min) Adnelifan Hagundi i Huifitu (14} [T —
Fivldrin [N fimwsHuidiou (y) Hqamgiuscna Fotamter ol 1 | wdvitz [ wfita | maa | mme \nlin W (G (it}
Rinasmeter adit ) | wide | wiifla | whifla | nlifs \ain HIMIFT () (i)} 1.000 98,7 998.6 B09.2 4.8 9005 905.8 [
1,000 993.1 2058 | wous | eeey | eses 200.0 9925 1,250 12474 | 12493 | 12s2e | 12509 | 1mess 12408 1,462
1,280 1262.3 1247.8 1244.1 1248.4 1281.8 1248.8 12444 1,500 14842 1497.8 15014 15031 15058 1500.4 1,496.1
1,500 14978 | 14943 | vaone | waesa | 1awas 1495.5 1,490.2 1,780 1149.0 | 11469 | 17435 | 17asa | 17s0s 17470 17420
1,780 17480 | 17827 | 17ema | avsea | irase 1749.2 1,743.0 2,000 19066 | 19saz | weera | isees | zovaa 1968.2 1,962.5
L2.000 20018 1696.4 1986.2 2000.3 1997.1 19988 1,090.4
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sayanaliuiiog
Alr Sampling Pump wad © o use ity 3 22/05/2022
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wlisinaias : 512825 ATIMAMUTIEA & 1011 mabar
(Accuracy = 3% of Full Scale) Arniining : T

Environmental Conditions

daganmliuiiog
ir Sampling Pusp wwird T Tuitinnliuiioy : 18/05/2022
ihiasfu © SR Mudel 224-PUNRS qungimuntiviivg : 254 'C
wnbrinata © B1zess AT a 1011 mmbar
(Accurucy = 3% of Full Seale) Arndudining : 48 =
Environsmental Conditions

Tempurature : 25 k4 3 M

Preure : 1005 * 15 mmbar

Retative Humidity : 55 % 1.3 %

Culibration Method 1 Dry Csl Primiaty Flowmeter | Mosdel £ Diry Cal DUL-ML, S/N 1136164

WA TR

Q « dmnmalwafudsaesiemasusfudioy (mlimin)

wi) * Q x » . 298 Qnd) = Hi Inaitur i A3 (ml/min)
(1.333224 « 780) (re273) | p - AT Hudley (Badund)

T « guonglemmusiufoy (seesdus)
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Calibeation Method * Dry Cal Primary Flowmeter | Model { Dry Cal DUL-ML S/N 1136164
uamanvidn
Q@ fenelweiudidsesrnmceEudivg (mimis)
(ud) = @ " . 268 Q () = Fermalunfiudvimasanini g1 Cmilémin)
r (1333224 » 760) r = srwiurmasustiudoy (Galvd)
T = gumphon s iniog (emendes)
A aaR AT Rotameter 181 Alr Sumpling Pusp W00 High Flow uasdannalwaiiuisieaamnnn
Fliwrate {ind/min) Actuad Flisrate (il /miln )
Aavldvin Agumpilunsnywdmusudiog (4) Tiquengilunsma iy
Retameter wiail 1 | iz | wdiita | afiia [ oo il MR (1 (s 1)
1,000 1062 | 10084 | 10047 | 1woes | 1z 10083 1,006.4
1,260 19245 | wzava | azess | roeas | azme 13375 1.224.0
1,500 1805.8 | 1s10.2 | 15069 | 1sees | isosa 1508.1 1,503.9
1,750 1750.7 | w7ses | avses | tvsna | avssa 1755.5 1,750.4
2,000 20080 | zoiza | so1ns | se0as | zowos 2012.4 2.006.5
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1,000 10002 | 10084 | rooas | 10013 | toose 1004.7 1,001.1
1,280 19447 | 12470 | s2e28 | s2es0 | 12ess 1245.6 1,241.4
1,600 15068 | 15103 | tsosa | 1soes | iseas 1607.9 1,502.6
1,750 1753.8_ | 17862 | wrere | 1asen | vssa 1764, 1,746.5
2,000 20091 | so1zs | s0087 | ze104 | 20102 2010.6 2.008.6
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dayamliutiiougunal Air Sampling Pump Tould Dry Cal Primary Flowmeter

daygamadiuiiauguniol Air Sampling Pump Tauld Dry Cal Primary Flowmeter

dayan v

Alr Samplisg Pump Wad : Bos Tuinimm o . 22/05/2022
E.xaq‘., : SKU Moded 224-PUNRE o fivasiufug T 288 r
wmbssunia : A127871 ATHANUTIII ¢ 1011 mmbar
(Accurucy = 3% of Full Scale) armiudiing : TR
Enviroamesital Conditbons
Temperaiure B a5 T 3 %
Presare : 1005 + 15 mmbar
Relative Humidity : 55 x 15 ®
Calibration Methed : Dry Cal Prinary Flowmeter I Model © Ury Cal DUL=ML 5/N 136164
JuaRsn i m
L g T T (mtsmin
t-m.; - Qo B 298 | Q) e Fanmaluatiuie e 4 Cmlmin
(1.333224 1 760} (r-273) | = anuduusm M e (Galnd)
T = qumglmn s uiiey (emeniien)
HITMAARTHUTIU I Rotameter 582 Al Sainpling Pamp WU High Flow wazdnsnrlmafiuidmasanne
Flinwrate (sl /min) Actusl Floweate (ml/min)
Aindldvin Ry Huifiou (1) fiquemgfunswa iy
Rintasmeter whiits [ wiiie | sto | mhine | nims \ain I (4 (i)}
1,000 1127 | 1eoa | 10143 | towee | jonse 10134 1,010.8
1,250 12006 | 1esos | wzasa | azaas [ azavs 12336 1,230.2
1,500 15146 | asted | asize | esisa [ sy 1514.1 1,809.7
1,750 17604 | 17887 | 19835 | i7ses | 1vsee 1758.8 17547
2,000 20089 2010.4 2012.7 LO0B.3 2004.5 2008.8 2,002.8

gy
LALIBRATION CURVE OF SKU Ne.
3 T
! 2 as05 ]
§ LT ]
i 8
ER |
L 1 F
B [T EERT
é B e0 000 140U |ee0 B300
b

U 4B WDD 1200 100 B000

Flawrute From Raiusseier { ml/min} srwa (mqm

unwsinvisaady : S1aF00n Sundiad Metod T8lumaiudohmaaiiess 1R 910 Calibation Curve 20,995

sayaniliuding
Adr Samplisg Painp twid : [T Juitinmudiou 5 22/05/2022
Hasu : SKU Model 224-PUXRS qumpiyasudiog : 282 ‘C
ombziunian © o Al27821 AU : 1011 mwbar
(Accuracy = 3% of Full Scale) A dining 8 %
Environmental Conditions
Temperature H 25 + a RS
Pressre : 1005 + 15 manbar
Hekative Humidity : 5% * 15 %
Calibration Methed * Ury Cal Primary Flownseter | Mddel ¢ Uy Cal DUL-ML S/N 1138164
um AN
o = Gl e (e sme)
i) e @ x v . 208 Q(wad) « Exnmalwafudemossnniammzsnmg (mbimin)
(1333224 » 760} » = avaRuuasmrsusudiou (lalnd)
T = gunghmmesnisie (Gmenden)
AUBA U Rotameter 133 Al Sumpling Fumg WU High Flow wasdamnlwailwisimaiaine
Flowrate (il imin} Actust Fluurste (enl/mis)
Riwldvan Ay i Fuidfion () qmngluncrdu
Rutameter afily | adiite | whiits | aduila | siviis \aitn MR (1 ()
1,000 woss | o118 | ootz | sooas | ro0es 1007.4 1.004.4
1,260 1233.6 | 12307 | 1msea | pzaes | azass 1233.0 1.220.5
1500 1509.3 | 15061 | i1soaa | isorz | 1sess 1506.1 1,501.7
1750 17571 | asaz | ivses | 11ses | ivses 17548 1,749.7
1,000 2014.5 | 20104 | 20073 | 20059 | 20004 2008.2 2,002.4
gnmindiog
CALIBRATION LU
g L M B!
s % Sadils ! =
2 3 Mad v 1006 - 12.151 el
I al B - nenn 1
3§ oy !
>
H
id -
E o HIUIRIHA
E 00 00 1000 1,400 1,800 2,000
= B ADG BOO LEDO 1806 OO 4
e iR
Pl rute Frwes Hutumseter sl /min}
i oy : S Sundad Method Tlilumadufetumaailudasriinuagd R 990 Calibration Curve 20,995
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r‘iagam'mi'mﬁuuqdnwf Air Sampling Pump Tauld Dry Cal Primary Flowmeter

radSuiiisugunsed Air s ¢ Pump Tawld Dry Cal Primary Flowmeter

dagnn oy
Alr Sampling Pump i : neo FufihmmEuiog : 22/08/2022
i siu SKC Model 224-PUXRE qumpiimmsfudiou : 5.2 C
wavlisdunian ALZTO42 ATIHARTIN : 1011 mmbar
(Accurucy = 3% of Full Sale) L : 3 %
Evirenmental Coaditions
Temperature : 25 E a RS
Pressure = 1005 E3 15 by
Rekative Mumidity H 55 E 15 %
Calibration Metliod & Dry Cal Primary Flowiselor I Model © Dry Cal DCL-ML S/N 136164
unaam A
Q = Fnrnrlwaiudel s pceFufon (simin)
tua -0 r x 195 Q) = Snmnnlnafusied it 3 Canbienin)
(1,333334 + T60) i1+273) | = srwRurmrmasurude (Gabud)
T = gunpionmsmsiudiog (musndun)

ATRUARIRIUTUT TN Retnmeter 923 Air Sampling Pump WUy High Flew uwbzdaanm nniuisimamnm

Fluwrate (ml/min) Axtil Flowrate (md /min}
e ilgamg i [ Fpunpiuazarmiy
Reulanseter w1 | nfiiiz | wia | wdile | miiis wiin HWIETE () (sed. )}
1,000 4965 998.4 904.7 390.3 [ 5945 991.6
1,280 1236.0 | tod0s | 12408 | 12406 | 1ses 1240.2 1,236.8
1,500 15136 | 18083 | ases | asiva | 1siaa 1514.7 1,510.3
1,780 1761.2 17487 17484 17T48.1 1750.9 1748.3 1,744.2
2,000 20105 | goosz | zooss | 20018 | soias 2010.2 2,004.4
hmmFuing

oo mevo- guisaey
E 2 paiow
E
2 4
i
E o iuein
3 30 o0 1000 100 1000 00
= [ 400 EOU 1,200 1000 3000 -
wiis: wEgau
Frusrate Fram Rutameter (ml/emin)
wnsin1snandy : e Stndacd Mehod fldlumaiuder Husinznil A1 R 90 Calibeation Curve 20,995

Ly I
dagnnriiuitoy
Alr Samgpling Pump i = Ba7 Fuitinuidin = 22/05/2022
iy L SKC Model 224-POXRE qungimmslindiog 3 262 ¢
mhsiuAta E AL27955 AT A 3 1011 mmbar
(Accurucy = 3% of Full Seule) armiuiuing : T
Environmental Conditions
Temperature 3 25 - 3 "
Fressre 3 1006 : - 165 mmbar
Relative Husmidiny b 55 + 15 %
Calibration Method © Dry Csl Prisary Flowsmeter | Mol § Bry Cal DUL-ML 5/N 136164
udnanvId N
Q = Barmilwsfaisiamsmmasusudfi (mmin)
wi) + Q x » . 298 | Qsik) = Sevlvafifd o 7% (el msin)
{1.333824 2 780) P = st ey (Gilod)
T « guagiinmesasitivdioy (eoedua)
AT TN Rotsmeiee D83 Air Sampling Pump Wy High Flew unzdunnrrlnaiiuisdmaiainn
Pl rate {ml/min} Actual Fluwrate (ml/min)
Aildvm g i Iunifou (y) i Aqupiunca i
Kotsmeter wdiil s | ofifz | whla | aliiie | wiins wiin WIRIIT (1 ()
1,000 10125 | 10062 | oiee | eore | roosa 1006.% 1,006.0
1,250 12560 | 12836 | 12867 | jussa | 1zsen 1256.7 1,2852.1
1,600 1sies | isise | 1smiza | asted | asier 18166 1,612.2
1,750 17813 | a7s4a | a7sea | a7sse | 1vses 1756.2 1,750.1
1,000 20031 | o103 | zores | 2o07a | 201ze 20136 2,007.8
il iudio
=
% dnsasy
3
>
x
e
H
E: s
i WO 00 1,000 5,400 1800 2,300
o 400 B0S 1,380 1,400 1000
¥
Flowrute Frosm Rutamsier (md/min) Wiz ugRn
nmsininaniy @ i Stadad Method Tlflumadfivinanaaaaiudessi 11 R 910 Calibration Curve 20,995
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iagamn]i’utﬁuuqllﬂ‘mf Air Sampling Pump Taw'ld Dry Cal Primary Flowmeter

dayamsuiuiiaugunsal Air Sampling Pump Taold Dry Cal Primary Flowmeter

daynnmiuliiog
Alr Sampling Pump wird : R3z Tuiinnmiufiou : 16/05/2022
;ﬁadu 3 SKU Model 224-PUXKS gumpimustiniioy # 2654 C
wmbisdunias p 671950 AR 1 1011 mmbar
{Accuracy = 3% of Full Scale) NG : 48 «

Envirenmental Conditions

Temperature : 25 : a b

Prossure : 1005 - 15 mmbar

Relative Humidity : 55 % 15 %

Calibration Methed : Dry Cal Prinsry Flowmeter | Madsl : Dry Cal DUL-ML [ S/N 1136164
warsm I
Q = dnnmlwefuivimannmesHudsy (mimin)
wt) e Q A 3 . 108 Qink) = Fmnmluafufed i 37 Gmbein)
(1.333224 x T80) (1+273) | p = nriuusEmss nfe sbud)

T = qumnglismeueiudiou (oemmaden)

AU TN Rotamieler 83 Alr Sampbing Pasp 5110 High Flow unedasnasInofiuisimamnmg

Sayan
i Sampling Punp wiad T Tt i : 22/05/2022
Baqu : SKU Model 224-PUNRS aumpiy o s /e C
ombsedunta ¢ Al278856 AR : 1011 maibar
( Accuracy = 3% of Ful Scale) Arwidudning : W on
Environmental Conditions
Temperatire 3 25 E 4 a b H
Pressure : 1005 % 15 mmbar
Relative Humidity : 55 E3 15 %
Calibration Method : Dry Cal Primary Flowmeter | Model ¢ Dry Cal DUL-ML [ S/N : 130164
WA TR I
Q - i Innust S3uskiry (mismin)
add o« @ x [ * 298 ’ Q (ud.) - Tnaiuisd i 1314 (el i}
r (1.333224 » T00) 73) | » - W Tuniley (Fabind)
T = guwglemmectiufoy (errmsdun)
A HUIR AT Retameter 103 Al Sampling Pumg 631 High Flaw unzdnnmlwaituisiwaeinin
Flwwrate { ml/min) Actmal Flisrate {mi /min)
fawldvn qunpiiuasnmiu i (o) [T i ——
Wotameter w1y | whifz [ aiia | wiaina | mimis wabin MR () ()
1,000 1051 | 10015 | soves | 10044 | 10083 1005.2 1,002.3
1,280 12572 | 1zsz8 | az2se6 | 12ses [ p2sen 1255.8 1,252.2
1,500 14956 | 14981 | ravaa | 1sozs | asoos 14982 14838
1,750 17524 | 17847 | 170w | vsas | avssa 1753.4 1,745.3
2,000 too85 | 20118 | smas | zo09y | zo0rs 2010.2 2.004.4

ditniudioy
CALIBRATION CURVE OF SKC No.i9s
& § reveoneoome T p —
: w000 v
il e
z £
F
F §
g . =
E 1O UG 1000 1400 1,800 5,300 b
2

@ 400 WO KOO 1600 3,000

7
Il rte From Rutassevr (nsl/min ) Wi wgan

DI IIENTY © 195100 Stndand Method TFlumanfuiaag Hudaznil 1 R* 910 Calibration Curve 20,995

Flu e (ml/mmin] Actual Flasrate (mi/min )
Hawldam g Tieumauriion () [ ———
Rotumeter wiiiz | eiia | wlia | s il Wy ()
1,000 wite | 10073 1002.9 1007.0 1,003.4
1,280 12464 | 12018 1240.3 12487 1,288.3
1,500 15105 | 15053 15117 1509.9 1,504.5
1,750 17466 | 1749 17604 17514 1,745.2
2,000 soo0.8 | 1s9es | 20029 | 2004 2000.7 1,903.6
gty
CALIBRATION CURVE OF SKU NU.R32
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H e w0 1000 1400 100 Hiow
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Flewrate Prom Ratusseter {wlinin) s wngen
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iatgam'mi'mﬁauqdmaf Rotameter (High Flow) Tawld pey

i’aqamsﬂs’mﬁwqﬂmm’ Rotameter (Low Flow) Tao'ld Dry Cal Primary Flowmeter (Defender 510-M) 5/N : 136164

daganiuiiog
Retumeter (] L-B01 TuitinmBufiou 16/05/2022
iia Dwyer gumpiivesdTuiiog 254 "C
u VFA-Z1  {Accuracy = 5% of Full Scale) ATNAITIIN A 1011 mmbar
mwuiing 4B %
Envirounsesital Conditions
Temperature * 25 3 a e
Presure H 1005 % 15 mmbar
Relative Husidity i 55 £ 15 %
udman AT
Q « dnnlnailufsd aesrmmestiufog (s ime)
(ad) = Q 2 3 x Q (wd.) « Swrmilnnfiudel witarmisiorsy (ntsmin)
r (1333224 » 760) # = wnwiuuTnmmaeiudo (Tsbnd)
T = gumglinmmusiuiou (smuesden
ATHUARIATN Hougunaal WL Low Flow wasdnmnlailuisimaaania
iHhsrate (el /min ) Actusl Flowrate {mi/min) _ mml-
itdldnn Ao semrudio (4) Fipumpilunzimi sy
Rotameter w1 | iz [ wiila | misila | sliiis il R (4 (s.)) (il /i)
50 51.88 | 60.95 5172 s0.48 | ansl 50.88 50.7 50+ 1.25
100 100.83 99,62 100,45 90,31 98.70 99,80 994 100« 2.5
200 190,78 | 20038 | 1seas | 1oms7 | 19742 198,00 195.4 200 - 5.0
200 29761 | 296.67 | 29794 | nvear | 2usss 298.14 207.1 300 - 7.8
100 39592 | 396.74 | a9ss1 | 2se.es | 29737 106.50 395.1 400 + 10.0

3
=4
3
£
o0 am
3

2,000 3,000

Flawrate From Kotamerr {ml/min)

WRTIAIY

num

Cal Primary Flowmeter ( Defender 5 10-M) 5/N: 136164
daynnvitiuiiog
Rotameter i H-o1 Futthn oy 16/05/2022
i . Unyer qumgiiraedfudi 254"
u B VFU-65  (Acvuracy = 3% of Full Scule) ATMANUIIEA 1011 mmbar
mwiiuidaning 8%
Enviconmental Condltions
Temperutiare : o5 + 3 ]
Prossure 1 toos % 15 mmbar
Relative Humidiny H 58 +* 15 LY
uamanvidww
@ = Emnnslwniudvdmssmmmnsdiufo (il
te.: = Q= P . 208 Qimi) = &11m|‘unﬂuﬁﬁnmam\lﬂﬂmi:lammv {enlfmim)
(1.033224 x T60) ire273) | p . ] Twdiwy (fabu)
1 = guagimnmassivg (eammadun
mmunmdm-ml-:'mﬁuuqunmf Rotumcier uuu High Flow wasdaminalnafuiad masane
Flowrute {ml/nsin ) Actuad Flowrate (ml/min) nnni.
Hinddaan diqani 0 Husiinu (1) Tiqamgd i msmaiy
Rotaeter whits [ wliz | wiia | wids | nivfis iy HIIEIM () (s)) (i min}
) 504.28 | 50519 | 504.31 | £03.48 | S04.74 504,40 502.0 500 + 75
1.000 90264 991,82 992,59 990,73 90241 92,64 PE8.1 1,000 + 150
1,500 V81742 | 180837 | 481701 | 151828 | 181782 181744 1,612.0 1,500 + 22.6
1,700 1688.17 | 1ewe.a8 | 170028 | 1y01.01 1900.58 169095 1,893.9 1,700 + 35.8
2,000 1993.08 109423 198547 199438 199510 1984.46 1,987.4 2,000 « 30.0
2,500 218792 | m188.51 | 2187.86 | 2186.94 | 2187.08 26774 2,180.0 2,900 + 33,0
2,800 2500.56 2501.68 502,04 2503.08 260298 2501.84 2,493.0 2500 + 375
ey

il

Actual Ploweate ©4) (sad.) {ml/min}

oy
CALINRATION (LRVE OF ETAMETER L-801 —
LD ™YE
fix) = 0080y + 1275 5 .
drnaaay
fiuaminn

Flom rate From Rutase|

ter {mil/nsin )

i e
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dayansuiudiiougunel Rotmeter (High Flow) Tagld Dry Cal Primary Flowmeter (Defender 510-M) $/N : 136164

dagommBuiou
Rotusneter waj H-B1O Fuitimmiudiog 16/05/2022
i Duyer qumpiivaeiuioy 25.4°C
u VEB-65  (Accuracy = 3% of Full Scule) AN 1011 mmbar
Arduduning 8%
Envirenmental Conditions
Temperature : 25 - .
Pressare 3 1005 15 b
Relative Humblity 3 55 15 %
(UETTREETeT
Q - i luath it (sl /enien )
(i) = O x P % 208 | Qeaw) - Eamwnalvoi i Cmleeien)
t (1333224 » 700) ﬁ P = Aoy (Gaind)
T = Qumgila i ( §
A A vTuisugUn Rotmeter WUy High Flow uaziannlaituisimaiaima
Flawrute {ml/min} Actisal Flawrute (wl/amin ) inani
i wlian gungiussmiRusae Hufon [} amgi At i
Rotameter ity | wfifiz | wima | e | whis iy AN (Q (st.)) (ml/min}
500 487,42 10838 497.51 496,78 495,88 487,15 495.4 500 + 7.5
1,000 1003.89 | 100275 | 100096 | es9.64 | 1oov.92 100145 997.9 1,000 + 15.0
1,500 1507.35 | 1508.46 | 1509.62 | 1510.89 | 1509.58 1508, 16 1.503.8 1,500 + 22.5
1,700 1698.87 | 1000.92 | 1698.74 | 1697.61 | 1606.47 109829 1,092.3 1,700 + 26,5
2,000 2016.14 | 2017.57 | 201648 | 201829 | 2o17.15 2017.12 2,009.9 2,000 + 20,0
2,200 219603 | 2109.24 | 220085 | 2188.97 | 2196.70 2199.36 2,191.5 2,200 + 33.0
2,500 249271 | 240166 | 2490.38 | 249145 | 2490.20 2491.30 2,482.4 2,500 + 47.5
dhmaudi
CALIBRATION CURVE OF ROTAMETER w810
g Fis) = 0,806 23902
£
= Hnrinaay
i B
o
2
;g - ~
E (=]
0 1,000 2,000 3,000 s
Floweata From Rotamatar {mbmin)
Wi g =

£
§ £ 8.P.S. CONSULTING SERVICE CO., LTD.
% 7 Tofu 24 i 1907 M 10800
%, 7 Soi Phaholyuinia 24, Pranotyothin Ad. Jompl, Caduchak. Bangagh 10800
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dayanstiutiisugunsnd Rotameter (Low Flow) Taold Dry Cal Primary Flowmeter ( Defender 510-M) 8/N : 136164
u
dayanmbuiiou
Rutuseter 107 L-B10 Tuitin o 16/08,/2022
hia Duyer g imsuiioy 254 "C
qu VFA-21  (Accurucy = 5% of Full Scale) ATRNTIA 1011 mmbar
mrwidudining 48 5
Environmental Conditions
Temperuture 25 £ 3 o
Pressure 1005 % 15 mmbar
Relative Humidity ki1 + 15 %
UARINVIAIN I
Q - et tat [EOE. » {mbramam)
TR P v 208 | Q(ad)= Snmmlwoiiusiel 0 T (el i )
(1.333224 » 760) 1e273) | » - wwdsnmss Uiy (Gedud)
T - qompdl fudin ( &
. 4w
arnauain s Rotameer WU Low Flow uasdnnimslnaiwisdmaama
Fhawrate { wil/min) Actusal Flowrate {ml/min) Ly
= 5
Fdwalden Agung dwnmeudiou () ey Wiy
Rotuteter wiit1 | whitz | wisiia | e | mms iy AT () (st ) (ml/min)
50 50,63 5167 50,58 sLTZ 50.45 51.08 50.8 50 + 1.25
100 101.48 100.12 101.34 100,59 99.87 100,68 1003 100 + 2.5
200 204.56 | 20975 | 20269 | 2oz« | 20493 203.95 200.2 200 + 5.0
300 30591 | o464 | 20373 | aveas | sosse 204,40 3034 300 « 7.5
400 198.74 | w753 | aoe.e7 | aswer | svs.as 398,05 7.2 400 + 10.0
whmakuding
CALIBEATION CURVE OF ROTAMETER L-B10
. "
3 g w-osmm.
£ g B = 1.000 nriasau
—~ ]
3
o % -
3
H
i 8
3 =
0 100 20 300 400 Frsmann
Flowrate From Rotameter (ml/min)
Wi wae
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dayamalfuiiauguniol Rotameter (High Flow) Tagld Dry Cal Primary Flowmeter (Defender 510-M) $/N : 136164

dauamsUiuiisuaunsnl Rotameter (Low Flow) Taald Dry Cal Primary Flowmeter (Defender 510-M) $/N : 136164
Y g

sayannliuiioy
Rotameter i L-BO4 Tuihmmudfou b 22/05/2022
i thyer qumgivasSuiog 282"
H VFA-21  (Accuracy = 5% of Full Scake) ATNRITIInNA 1011 mmbar
Arududring 48 %
Envirommental Conditions
Temperature > 25 + 3 ‘c
Pressure H 1005 + 15 mmbar
Relutive Humidity H 56 E 15 F
uansmaAL
Q= denmalwaiiuied Fusfitry (i mim)
W)= Qs ] » 296 | Qs = Bwnmalwafiu i W (il i )
I".l (1333224 » 760) (Te273) | o = i msawdin (Gafiud)
T - 1l Juilou { B
AN punand & Wy Low Flow upzdnnimslnafiuisimaann
Flowrate (ml/min) Actual Flowrate (mi/mis) el
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QUALITY CALIBRATION CO.,LTD. ‘\\v\"‘:'_';""f'—,,, QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkac, Bangkok 10160 o= 235 Petchkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 . Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

N

www.qealibration.com N B www.qealibration.com
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CERTIFICATE No : 22M2570 PAGE: 1 OF 2 CERTIFICATE No : 22M2570 PAGE:2 OF 2
REFERENCE No : 64386-4 < )
Certificate of Calibration Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : XSR 105DU
. MANUFACTURER : METTLER TOLEDO SIN : BY26859981
EQUIPMENT : DIGITAL BALANCE 1D No : BA 10/62 RECEIVED DATE : 11-Mar-22
AIR PRESSURE : 1008mbar + Tmbar CALIBRATION DATE  : 11=Mar-22
MANUFACTURER : METTLER TOLEDO AMBIENT TEMPERATURE  : 2°C41°C RELATIVE HUMIDITY : 49 %RH = 10% RH
CONDITION OF THIS RESUL
I. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
MODEL : XSR 105DU STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION, THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
SERIAL No 3 5926859981 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.

1D No . BA 10/62 2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
. 1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23
CONDITION AS RECEIVED.  : ELLAEE 3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
SUBMITTED BY i 5.P.5. CONSULTING SERVICE CO., LTD. 5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD., - NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
JOMPOL, CHATUCHAK, BANGKOK 10900 RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 20 g WAS 0.000014 g
4. REPEATABILITY OF READING AT 100 g WAS 0.000042 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000051
0.02 0.01999 0.00001 0.000051
0.10 0.10000 0.00000 0.000052
0.20 0.20001 -0.00001 0.000050
2 0.50 0.50002 -0.00002 0.000051
CALIBRATED BY ] LETNITHIW: 1.00 1.00002 -0.00002 0.000052
2.00 2,00002 -0.00002 0.000052
CALIBRATION DATE : 11-Mar-22 5.00 5.00003 -0.00003 0.000054
10.00 10.00007 -0.00007 0.000058
20.00 20.00007 -0.00007 0.000067
50.00 50.0000 0.0000 0.00011
L 100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0,0001 0.00022
6. OFF CENTER LOADING ERROR
5 POINT READING (g)
AEFROYED I : —_— == 1 10.00003 50.0000
S Y s 3 1 4 2 10.00003 50.0000
3 10.00004 50.0000
ISSUED DATE 3 17-Mar-22 2 5 4 10.00003 49,9999
& 10.00003 50.0000
RECEIVED DATE . 11-Mar-22 OFF-CENTER LOADING 0.00001 0.0001

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

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

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

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

F-GO10 REV 02 F-G010 REV (}J



PinAAcle 900T Preventive Maintenance (PM)

Component List

Company Name: S.P.S. CONSULTING SERVICE CO.LTD
RS 7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD, JOMPOL, CHATUCHAK, B
(Instrument Location): [+]
Serial Number: PTCS14111103 PM Number: 12
s e K. PHENPHA Telephone Number: | 083-926-9252
(if applicable):
Customer Support K. DUANG Service Order WO-01543557
Engineer Name: Number:
Date PM Performed: 07-Jan-2022 Next PM Due Date: 07-Jul-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370143 Rev.9 A January 2018 . .
v PerkinElmer
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900T by inspecting
and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

Component / Specific Model Serial # Configuration Notes
AS900 AS9514B1002 WINLAB32
Parts Lists
Parts Included with the PM
Part Number A o
N N Description Quantity
(if applicable)
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) | N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 2
N9301714 Replacement Acetylene Filter Cartridge 1
TH001022 Replacement Air Filter Cartridge 2
Additional Reagents and Standards Required for PM
Part Number - Expired
: N Description ualit Batch/Lot #
(if applicable) 2 Q Y / Date (Mm/yy)
N9300183 1000 mg/L Copper Standard AR 25-20CUY1 30-Jan-2022
N9300244 GFAAS Mixed Standard AR 53-255CRY1 28-Feb-2022

Additional Reagents and Standards Required for PM (Customer Support Solution)

IPinAAcle 900T Preventive Maintenance (PM)

Page 1 of 9 I

Part Number . . irati
. . Description Quantity Batch/Lot # Expiration
(if applicable) Date (Mm/vy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
IPinAAclc 900T Preventive Maintenance (PM) Page 2 of 9 I




Additional Tools Required for PM

Part Number

(if applicable) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MG2-358

0:331903([))67?)229 Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

IPinAAclc 900T Preventive Maintenance (PM)
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Procedure Checklist

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

1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

v Inspect the customer log book and make any appropriate PM entries.

¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

W Inspect and clean all fans and filters. Replace filters if necessary

v Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

¥ Clean exterior of the instrument.

3.1 Flame Technique

v Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

v Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

3.2 THGA Technique

v Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

il Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥ Check furnace open/close function.

4l Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

¥1 Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥/ Check the water level/quality in the recirculation (if applicable). Add distilled water if
necessary.

¥ Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN

I PinAAcle 900T Preventive Maintenance (PM) Page 4 of 9 I




5.

] Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

#1 Perform an auto sampler check valve test as described in the Service Manual.

4 Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

4 Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if

necessary.

Electrical:

@1 Inspect PC boards. Clean if necessary.

7 Carefully check all internal and external cable connections.

Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

Optics:

7 Inspect and clean the sample compartment windows, if needed.
¥ Inspect and clean the furnace windows, if needed.

Inspect and clean the GFTV camera lens, if needed.
7 Inspect optics. Clean or replace if necessary,

Gasses:

4 Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.

7 Verify that the air filter element is dry. Replace if necessary.

. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
Burner Head Sensor Choosmg Nitrous _Oxnde as the oxidant Active passed

should trigger an interlock shuts down
I PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 I

8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

R Certificate Value .
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail
1.0 A ND Filter +5% from Cert. 0.9798 0.9930 Passed
0.2 AND Filter + 5% from Cert. 0.2042 0.1974 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
Standard Deviation £0.010 0.0013 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation 0l 0.0001 Passed

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter

Specification

Results

Pass/Fail

Standard Deviation

<0.010

0.0019

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail
Standard Deviation SO0 0.0004 Passed
I PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9 I




8.6 AA-BG Baseline Noise with Arsenic 9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Ensures that background correction does not produce excessive noise at a low Description: Calculate the characteristic mass using the characteristic mass tool and

wavelength. check the Zeeman Ratio.
B q . Parameter i : Results f
Parameter Specification Results Pass/Fail Specification Pass/Fail
Standard Deviation <0.005 0.0036 Passed Cu mo Result <16.5 pg/0.0044 A-s 135 Passed
Zeeman Ratio 0.5240.04 0.54 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard. 10. Review:
¥l Review with the customer PM work performed.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail ¥ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable ¥ Attach PM sticker
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3290 Passed

9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min % 25 mL/min 255 Passed
External Flow Rate 100 mL/min + 10 mL/min 105 Passed

9.2 Chromium Baseline Noise

Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0015 Passed
Standard Deviation SLCE 0.0008 Passed

9.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mo Results <7.0 pg/0.0044 A-s 58 Passed
Precision S2.0% 1.09 Passed

I PinAAcle 900T Preventive Maintenance (PM) Page 7 of 9 I I PinAAcle 900T Preventive Maintenance (PM) Page 8 of 9 I




Additional Comments

Additional Comments Regarding the PM

_ Atomic Signal (Peak area )
Zeeman Ratio  ~ Atomic Signal (Peak area ) + Background Signal (Peak area)

0.1665

0.1665+0.1416

= 0.54

REPLACE PM KIT FOR PINAACLE900T

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T
have been completed.

This PinAAcle 900T Passes €1 Fails (I the preventive maintenance.

of Pr
Authorized PerkinEImer Representative: Date:
07-Jan-2022
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
07-Jan-2022
(DD-MMM-YYYY)

I PinAAcle 900T Preventive Maintenance (PM)
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ARCHEMICA

Certificate of Calibration

ICS-1500: Anion & Cation (ID#189)

This certificate is to verify that instrument below are calibrated

By Archemica Lab Co., Ltd.

1CS-1500 S/N: 03110527

For

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

ARCHEMICA LAE CO.,LTD

Operator Signature: - Date: July 17, 2021

(Mr. Channarong Khiao-Un)

Test Engineer
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Spectrum BX Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd.
. 7 Soi Phaholyothin 24 ,Phaholyothin Rd.,Jompol,
s Chatuchak,Bangkok 10900
User Name: K.Saratjan WO Number : WO-01336830
Wewsuwan
Telephone No.: 088-316-2833 Certificate Number: IR1057-2021
Customer Support )
Engineer: Tanongsak PM Number : 20f2
Date PM Performed: Next PM Due Date:
ER I 31-Aug-2021 EE T 31-Aug-2022

Scope

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

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

The customer should save their method before the PM begins.

General Instructions:

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

General Instructions:

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

Update the PM sticker and instrument logbook as required.

Copyright Information

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

‘_- et
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PerkinElmer®
For the Better

Trademarks

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

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

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

Component List

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

Page 2
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Procedure Checklist

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

-

. General:

X X

Beam splitter
Optical Unit Windows
Mirror

X X

N

. Mechanical:

X X

Purge seals
Change Desiccant

X

b

Electronics Check:

X

Laser Output

Source and Source Mirror

Motors including Electronics unit fan

1000, Paragon, RX or BX
Laser Output

Specification

Value

Laser Gain

16 +/-1

16.03

3.68

EndStop

End Stop

Specification

Value

+/- 50

2.00

Zero Path

Zero Path

Specification

Value

+/- 20

-5.00

Energy

Energy

Specification

Value

NA

15015.00

Spectrum One/NTS/100/100N/100 Optical. [Frontier Series Pi

Page 3

I

Perkin -1 8
For the Better
Gain
Specification Value
Gain
Less than +/- 9.5 7.11/-8.63
Match
Specification Value
Match
NA 3.36
3. Performance Test:
Signal to Noise Ratio (SNR) — (Record typical SNR Value).
Detector Type Typical SNR
Signal to Noise Ratio DTGS (MIR) 3457.81
4. Wavenumber Calibrate:
Wavenumber Calibrate
Certified Value (cm-1) Value Specification | Difference (cm-1)
3082.22 3082.08 +-0.5 0.14
3060.14 3060.02 +-0.5 0.12
1601.38 1601.40 +-0.5 -0.02
1583.04 1583.29 +/-0.5 -0.25
1028.42 1028.53 +-0.5 -0.11
Spectrum One/NT5/100/00N/100 Optical IFrontier Series P 1!

Page 4
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@ haiunique.com, Website : www.thaiunique.com

T= 13t lnegiin iffa  THAI UNIQUE CO., LTD.

| Re

PerkinEimer®

For the Befter
GAS CHROMATOGRAPH TEST CERTIFICATION

6. Review: Certificate No.  : SV0821/20202
Review with the customer PM work performed. Instrament Type::: GC
Reset desiccant and service intervals on maintenance dialog. Model : CP-3800
Review with the customer routine maintenance procedures. Serial Number : 00734
Discuss recommended customer-supplied materials to have on hand Organization : S.P.S. Consulting Service Co,, Ltd,
Attach PM sticker.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900
O Update Logbook.

Date : 10/08/2021
Additional Comments

ELECTRONIC TEST

Additional Comments Regarding the PM | CPU Mp,\ss D FAIL
LCD TEST M pass O raiL
VENT TEST M pass O rarL
KEY ECHO TEST M pass O rarL
DESTRUCTION RAM TEST M pass O rar

DETECTOR : Flame lonization Detector ( FID Channel Front)

‘ RUN CHROMATOGRAM TEST
|
|
|
|

. INJECTOR :  Capillary Injector Model 1079
Review
GC CONDITION:
The preventive maintenance checks and if applicable performance tests for FTIR have Column 80°C hold I min., rate 20 °C/min. to 200 °C hold Imin.
been completed. Injector 220 °C
Passes ® Fails O the preventive maintenance. Detector 300 °C
Review of Preventive Maintenance: Column flow 5 mL/min
Authorized PerkinElmer Representative: Date: , Makeup flow 25 mL/min
1 | Air flow 300 mL/min
) 31-Aug-2021
- Hydrogen flow 30 mL/min
(DD-MMM-YYYY) |
P
Authorized Customer Representative: Date: | Column:Capillary Column CPsil 5CB 0.25 1D x 15 M
31-Aug-2021 | Sample: 1 pL Injection FID Test Sample 0.218 g/L. C14,C15,C16 in hexane
(OD-MMM-YYYY) SENSITIVITY TEST: CI5. ( Area count )= 144,661 Counts.

-y
L]

<
[
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THAI UNIQUE CO., LTD.

Mo

80-82 auudszanBulao wviawnayumsny LuawszuAT NgaMKe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

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

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (nV) 2.94 < 50
Baseline Drift (%) 0.24 < 1
Sensitivity ( /N for C15) 2,295 = 1,024
Temperature Specification
Temperature Set Result Specification
Column Oven (° C) 80 80 +5
Injector (* C) 220 220 5
Detector (" C) 300 300 5
Incubator (" C) 60 N/A x5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 2.53 <5
Retention Time C15( %) 0.04 = 05
APPROVALjLW ﬁ
Signature: _ Jupmrst @ _
Engineer : S_umlukmmu%@
Date : 10/08/2021
e .
VARIAN SERVICE DEPARTMENT

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

1o

80-82 auutliznilae WUNDTIYUWIHN LUANIZUAT NTINWY 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

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

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
Cl15 Area | 149,057
ClI5Areal 140,715
C15 Area 3 146,288
Cl15Aread 140,957
Cl5Area 5 146,288
C15 Area Average 144,661
*0 RSD(<5%) 2.53

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

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

** (Relative Standard Deviati

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

is d ined by dividing the standard deviation by the average and multiplying by 100.)

Compliance Eras | O Fai

Performance by

Sevrraveo?

Date 10/09/
%
| 9]

= o
Comments = w 5
E &
_ : Mg S

Reviewed by b ) [ Date ‘ e /&g XJOJ]'
)
TS 1"

VARIAN SERVICE DEPARTMENT



1_r.=' UIHN ‘lﬂﬂg‘ﬁﬂ INA THAI UNIQUE CO., LTD. SITHIPORN ASSOCIATES CO.,LTD

80-82 auudsznFulas wviawnayumsny lanszuas Az 10200 r
€ - =
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200 CA LIBRA -r I Oh‘ LABOR;‘% r O RY
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-muil : thawat@ihaiunique.com, Website : www.thaiunigue.com
451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394
Cert. No. : SP21011
Results Integrated System Testing Pages l1of3
Calibration Certificate
Checkout Procedure FID
Detector Position Front Equipment : UV-VIS SPECTROPHOTOMETER
Inlet Type 1079 Injector Manufacturer : PERKINELMER
C15 Area | 149,057 Model : LAMBDA 25
Serial No.: 501514123010
ClISAreal 140,715 1D No.: SP03/58
CI5 Area 3 146,288 Calibration Mode : WAVELENGTH ACCURACY
Ci5 Aread 140,057 PHOTOMETRIC ACCURACY
Cl15 Area 5 146,288
Condition As Found : GOOD
CI15 Area Average 144,661
*%RSD(<5%) 2.53 Customer : S.P.S. CONSULTING SERVICE CO., LTD.

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

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and
BANGKOK 10900, THAILAND.

less than 3 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

Location : ORGANIC LABORATORY 1V
** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)
BRI s ceviavg) =100 Ambient Temperature :  ( 245+ 5 ) °C
Relative Humidity : ( 680+ 25) %
Compliance @ Pass | O Fail
Performance by S.wnr ' ‘ Received Date : 30 AUGUST ;2021
Date wislwe =] Calibration Date : 30 AUGUST 2021
o9/2 T ;
21 %-.,H Date of Issue : 31 AUGUST 2021
—i >
Commenls :-g:f/g ) {‘r
— Z - Mok S Calibrated by : Nathakorn Pisutpaisan
Reviewed b . ¢
eviewed by = ‘ Date | le /02 JLLAT] st
Approved by : L
( Thanakul Petchurai )
This certificate is issued in accordance with the requirements of 1SO/IEC 17025 standard, may not be reproduced
"; p{ other than in full, except with the prior written approval of the head of Calibration Laboratory.
i 1
VARIAN SERVICE DEPARTMENT

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
EAdiiani i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP21011
Job No. : VC64SP0012
Pages t20f3
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 absorb lard soluti
The calibration procedure used was based on ASTM E275-01 JASTM E925-02

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

Material Due Date
Holmium liquid 13/10/2022
Didymium liquid 15/10/2022
Neutral density filter RM-IN2N3N 15/10/2022
Potassium dichromate solutions ~ RM-0204060810 4 16/10/2022
Potassium lodide solution = 13/02/2022

2. This result of calibration was found accurate as shown on date and place of calibratio e

3. This certificate is traceable to the i ional sy of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology, NIST.

(Without adjustment)
! Certified Values of UUC* Reading
Materigd Reference Material (nm) (nm)
278.13 278.3
361.25 3614 2
RM-HL 467.82 467.8 2.00
536.56 536.6
640.50 640.5
RM-DL 740.09 ?I]

864.94

UUC* = Unit Under Calibration

. ]

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
RS ESEIELIE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP21011
Job No. : VC64SP0012
Pages :30f3

Result of calibration : Photemetric Accuracy

(Without adjustment)
Wavelength Nominal  Certified UUC* Reading Error Uncertainty k
Matorial (nm) Fher SN Absorbance (A Absorbance (A)  (A) +(A) Factor

29360 1.0 g ) 0.0006  0.0030 2.00
. 440.0 29914 0.7 7454 0.7458 0.0004  0.0032 2.00
g 20381 0.5 5424 0.0030 2.00
P 29360 1.0 0.0030
=4 546.1 29914 0.7
Z 29381 0.5
g 29360 1.0 g 1.0
] 5900 29914 07 0.7230
£ 29381 0.5 0.5364 0.5360
5 29360 1.0 0.9751 0.9732
635.0 29914 0.7 0.6912 0.6902
29381 0.5 0.5214 0.5210
Material Wavelength Solution Certified UUC* Reading
(nm) (mg/1) Absorbance (A) Absorbance (A
S 20 0.2436
§ 40 0.4905
2 235.0 60 0.7453 0.7420 -0.0033
g 80 0.9920 0.9883 -0.0037
z 100 1.2487 1.2475 -0.0012
UUC* = Unit Under Calibration
Condition of this result of calibration : Spectrophotomet

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

Parameter Setting

Measurement Mode ‘Wavelength, Abs

Wavelength Scan 1100 nm-190 nm

Scanning Speed 7.5 nm/min (%), Absorbance = 2.0 A
Data Pitch 0.1 nm it not TISI Accredited

Band width{Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS12-04-4-020664 _



WO-01513756/2022 WO-01513756/2022

1>
PerkinElmer’ , )
MAINTENANCE AND TEST CERTIFICATE MODEL PerkinElmer

OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 12, 2022
Recommendation Recertification SERIAL NUMBER ~ 077C7042401 DATE TESTED January 12, 2022
Address : 7 Soi Phaholyothin 24 Period 6 Months
i Recertification Due July 12,2022 - MECHANICAL CHECKS
Paholyothin Road ecel : ,
anolyofhin Roa . i A. Inspect and clean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 14, 2021
; ) ) OK
User Name: K.Phenpha Viphasthawat Visit Number: 2of2 B. Inspect and replace as necessary, all torch components including the RF coil.
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER

B. As reqiured, check and replace all purgefilters.

OPTIMA 5300DV 077C7042401

HIHE
Py Py P

C. Recheck optical alignment.

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION 3. COOLING SYSTEM CHECKS

]
ey

IPV Methods A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year. N/A|
TEST STANDARD USED PART NUMBER EXPIRATION DATE

4. PERFORMANCE CHECKS

Multielement Standard N069-1579 August 30, 2022
Wavecal Solution N058-2152 January 30, 2022 A. Torch View Alignment.
VIS Wavecal solution N930-2946 June 30, 2022 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 August 30, 2022
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310

Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL

WO-01513756/2022

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 12, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00554
Ni  231.604 nm <0.008 0.00725
Ni 341.476 nm <0.012 0.00752
Spectral Resolution : VIS La 408.672 nm <0.020 0.01616
Ba 455.403 nm <0.025 0.02416
Precision
As 193.656 nm % RSD <1.0 0.34 %
Zn 213.856 nm % RSD <1.0 0.27 %
Mn 257.610 nm % RSD <1.0 0.41 %
La 379.478 nm % RSD <1.0 0.57 %
Ba 455.403 nm % RSD <1.0 0.33 %
Ba 493.408 nm % RSD <1.0 0.26 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 21.00 ppb
Zn 213.856 nm 3(sd) 0.32 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 0.44 ppb
Ba 455.403 nm 3(sd) 0.17 ppb
Ba 493.408 nm 3(sd) 0.12 ppb
BEC : Axial (IB X 500)/(1S-IB) Cd 226.502 nm < 150 ppb 12.46
BEC : Radial (1B X 1000)/(1S-1B) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310

WO-01513756/2022

1>

PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED January 12, 2022

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service DenartmentPerkinFlmer | td,
Authorized Representative: /

( Mr. Wiphan Promlumda )

Service Engineer

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



Tec_h nology é(é DKSH

CERTIFICATE OF QUALIFICATION

Qualification Date : 22 June 2022

Next Due : 22 June 2023

Certificate No. QUAL2022-004

Customer Name 5.P.S Consulting Service Co.,Ltd.

Address 7 Soi Phaholyothin 24, Phaholyothin Road, Ladyao, Jatujak, Bangkok, 10800
Phone +66 (0) 2939 4370

Fax

Instrument |dentification

Model Serial No. Manufacturer
e2695 M13SM7942A WATERS
Column Heater/Cooler C145MC892G WATERS
2489 UV/Vis Detector B148TE998A WATERS
TCM A14TC2310G WATERS
CHM L13PRM568M WATERS
PCR M13CHMO92M WATERS
RMA JI3RMABEIM WATERS
RMA J13RMABS0M WATERS

Operational And Performance Qualification Test Completed

B 1. System Precision 250ul B 6. Flow Rate Linearity Accuracy
B 2. Wavelength Accuracy B 7. Compositional Precision

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

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

B 5. Injector Carryover @ 10. Temperature Accuracy

Result Of Qualification: Passes & Certifies For 1 Year

Qualificated By Approved By
|
PR M [ S
({ Mr. Tanatip Intarikanond ) { Mr. Wiyawat Phongwittaya )
Engineer Technical Services AGM, Technical Services

. The document is invalid if withoul authorize signatures and reference numbers.

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

+  The expired date is valid on the date specified and cannol be reprinted or rewrite in any cases,
s Theinspector can check the operator by the address mentioned on above only.

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

DKSH (Thailand) Limited
2108 Fantree 4 Busiding. Rd., F Tai, F g. Bangkok 10260, Thadand
Phone +862 301 7200, Fax +68 2333 1014, www dksh co thitech

T [ LT LT S S —————

Delivering growth = in Asia and beyond ﬂﬁa 02 639 ;000
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1 £
H £ S.P.S. CONSULTING SERVICE CO.,, LTD. 5 &
% F3 Tndu 24 Tnd mRing ny itim 10800 & = S.P.S. CONSULTING SERVICE CO., LTD.
A Sas 7 S0l Phanolyalhia 22, Phaholyothin Rd .. Jompel, Chatuchak, Bangkak 10900 % 7 seumnalnfu 24 ouumnalofu uwrssomuma AT N0 10900
% -tuvil‘:" Tel - (62) 939-4370-72. Fax : (662) S134221. E-mal : saleicon com. www SpSCOn.com é)a hea‘ 7 Soi Phahotyothin 24, Pranclyathin Rd.. Jomgal. Chaluchak, Bangaok 10900
* ™ Tl : (662) 039-4370-72. Fax : (662) STT4Z21, F-mail : sakesDscon com. wwwspscon.com
CONSOLE CALIBRATE DATA
CONSOLE CALIBRATE DATA
CONSOLE NO. ; BO2 CALIBRATE DATE : 22-05-2022
e —— CONSOLE NO. : BO4 CALIERATE DATE 22-05-2022
SERIAL NUMBER CALIBRATE BY : 5PS
—— CONSOLE CALIBRATE BY : SPS
OF DRY GAS METER : 8002514 ROOM TEMP, : 245 <
. — SERIAL NUMBER : 00006659 ROOM TEMP. : 245 L]
PRESSURE : 758.31 mm.Hg
—_— PRESSURE : 758.31 mm.Hg
S
ORIFICE RIFICE
VB 40 VB 48 VB 55 VB 63 VB 73 9 E
Value VB 40 VB 48 VB 55 VB 83 VB 73
Value
k Of Orifice 0.1765 0.3090 0.2922 04276 0.5310
k Of Orifice 0.1765 0.3090 02922 0.4276 0.5310
Cal. Time
20 14 10 8 6 KT
{min.} B I cal . o 20 14 10 8 ]
Vm. Cal, {min.}
1568.0 192.4 1324 154.0 142.0 Vm. Cal.
{Liters) 158.0 192.0 131.2 152.0 140.2
{Liters)
Temp. Meter . R e :
i 258 260 259 259 2600 Temp. Meter s "
[C) ) 240 250 250 250 250
AH 70 19.9 200 400 64.0 A
A 159.% FA AN ] 8 4.
{mm.H 0} ; H 7.2 19.6 200 40.6 63.5
i (mm.H_Q)
Vm. Cal (std.) _
157.4 191.7 132. 1538 1421 Vm. Cal (std.)
(Liters) 158.3 191.9 131.2 140.7
(Liters)
Vm. Orifice .
157.8 1934 130.7 153.0 142.5 Wm. Orifice
(Liters) 157.8 193.4 130.7 153.0
Liters
Vm. Orifice(std.) - - - {Lhers)
157.8 193.3 130.6 152.9 142.4 Vm. Crifice(sld.) 8
(Liters) 157.8 1933 130.6 152.9 142.4
{Liters)
Y 1.003 1.009 0.950 0.994
L 7 0.997 1.007 0.996 1.004 1.012
¥ Average 0.999
Y Average 1.003
49.77 45.94 5 4B.43 50.46
axa i AH@ 51,45 51.81 49,34 50.23
AH@ Average 49.25
2 : AH@ Average 49.64
Remark © For Calibration Factor Y , scceptable tolerance of individuul values from the average is & 0.02
Remark For Calibration Factor Y , acceptable tolerunce of individual vilues from the average is & 0,02

For AH_ | at standard temperature and pressure , acceptuble tolerunce of individual vilees from the uverage is £ 5.1 mmH O
e N For AH_ , at standurd temperuture und pressure , ncceptable tolerance of individual values from the average is £ 5.1 mmH_ O
Accept Value of Y (Averuge) is 0.97 <y <1.03
Accept Value of Y (Average) is 0.97 <y <1.03
Accept Value of AH  (Averuge) is 46.7 + 6.4 (mmH_O)
- = : LN Accept Valve of AH_ (Average) is 46.7 + 6.4 (mmH 0)
=2 1

e

Calibrated by ﬁ" Approved by

R— Calibrated by : e SIS pproved by
{Mr. Phakhinai Khungicé:mn&rc] ;!.,{Mr. Peera Detudom) =
gkﬂmnerd]

{Mr. Phakhinai Khon

\l {Mr. Peera  Detudom)



UTEN 10d.1.10d. ARUTaRa wasid 9ne
£ S.P.S. CONSULTING SERVICE CO.. LTD.
T Todu 24 T

iu uprzauna 1903 NN 10000
Q}% . f in Rd.. Jompol . Bangkok 10800
T L

7 5 24, F
Tel: (662) §39-4370 (Autoenabic 5 Lines) Fax: (662) 513-4221 E-mait sale@spscon.com

o WAL

1angsmsUsuiisugunsal Pitot Tube

U3HN 10d.W.10d. AauTand Wwedd e
£ SP.S. CONSULTING SERVICE CO., LTD.
7 Todu 24 1t

Bu umaasanma weandi njnms 10900
7 Sol Phaholyothin 24, Phahalyothin Rd. Jompol, Chotuchak, Bangkok 10900
Tel: (B62) 938-4370 (Automatic 5 Lines) Fax: (662) 513-4221 E-mait sale@spscon.com

g uAEn

R

1enansnsU§uisuaingal Pitot Tube

PITOT TUBE MO, B0z Fuitsuidioy 22/05/2022
TYPE OF PITOT Type § auuni 25 c
COEFFICIENCE 0.99 ANMUAUUSTENA 75831  |mmHg
OF STANDARD PITOT gnmsUsuiiieu mAdy aariuvila I
aag: Cpltest) = Cplstd) L
Ap)  tost
sila Cpitest) = ddlssinioes Pitot tube AL (siin S type)
Cplsid) = ArnlszAnEves Standard Piot wbe AlEidunRngrads (v 0.99)
( AP) std. = AwANAIYaAaAY iessinasda Faialan Piot wbe Ty
winanada, mmH.0
 AP) test = AnmuAnAERIRTAAY Wassnards Seialne Piot wbe iRaants
ATy, mmH,0
fhan AUMEAN Cp §1aBaMa 40 CFR,, PL 60, EPA. Meth 2.win 506,
B A0 Cpltest) ReaadUld winiy 084 = 0.01
msuansnansUTuiey Pitot tube (Cp)
Side A Side B
Run No. Ap g, Ap Ap
{mm H_0) Cp sy (mm H_0} Cp (test)
1 36 51 0.83 5.0 0.84
2 36 5.1 0.83 s0 0.84
3 36 5.1 0.83 51 0.83
4 £ 50 0.84 51 0.83
5 36 50 0.84 50 0.84
8 a7 50 0.85 5.1 0.84
7 37 5.1 0,84 5.1 0.84
8 37 51 0.84 50 0.85
9 3.7 50 0.85 5.1 084
10 a7 50 0.85 5.1 0.84
Average a7 505 0.84 5.06 0.84
dvhmsliuiiey diuseann
X o

wismAte Asfuwiia

winfisz \mdgau

PITOT TUBE NO. B04 Fuiiduiteu 22/05/2022
TYPE OF PITOT Type S M 25 °c
COEFFICIENCE 0.99 ATIHAULTTEINTA 758.31  |mmHg
OF STANDARD PITOT gvinsUiudiey mAdy paiuvils
e Cpitest) = Cpistd.) de) =
Ar)  test
e Cpitest) = AdnlszRnEees Piot wbe W4 (¥R S type)
Cplste) = AndnlsrRnEves Standard Pitot tube MATuMANEES (i 0.99)
(AP)std. = AVHUANARTRIRTIMAY WeasnamanEs Ba3RTAE Pitot woe Sy
wAnE14as, mmH, 0
(APjlest =  AMauAndezRIRcwAY WessinArnde Gsialan Pict wbe Aikains
RFINFIBY, mmH 0
i ANMTAI Cp §1984A713 40 CFR, PL 60, EPA. Meth 2, 506.
wneme - A Coltest) Reauduld wihiu 084+ 0.01
mguansEan1sUiuiiey Pitot tube (Cp)
Side A Side B
Run No, Lp s [ ap
(m ) Cp (test) (mm H.0) Cp (test)
1 37 5.1 0.84 5.1 0.84
2 37 5.1 0.84 5.0 0.85
3 37 5.1 0.84 50 0.85
4 37 5.0 0.85 5.4 0.84
5 37 5.0 0.85 51 0.84
6 36 5.0 0.84 50 0.84
T 3.6 50 0.84 5.1 0.83
8 3.6 49 0.85 5.1 0.83
9 36 50 0.84 5.0 0.84
10 38 5.0 0.84 5.0 0.84
Average a7 5.02 084 5.05 0.84
ihnalindiey giugaiua
wimmAte paduwia unefs: m-\!qnu
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H isps.  CONSULTING SERVICE CO., LTD.
v 5@‘ mneRdny nqanne 10000
- e ar o s o O , Soi =mw.=¢n|n 24, Prangtyoimen Ad. Jemoal, Cnatushas, Senghok 10800
? s UIHN taﬁ.ﬂ LOd. ABULANY LBDId 9NA it 27072, Pou Eael
U L LR DL R T K D 0
$ -+ 8.P.S. CONSULTING SERVICE CO., LTD. * 2 « :
'5, 7 saovnaluiu 24 ouummaloBu umissauma weaging rl'{nm-m 10800 'nauﬂm'iﬂiumuuqﬂnim Air Sampling Pump Taald Dry Cal Primary Flowmeter
£ ’ 7 Soi 24, P Ad., Jompol. Bangkok 10900 =
O e Tek (662) 939-4370 (Automatic 5 Lines) Fax: (062) 5134221 E-mail: sale@spscon.com Sayanntiudioy
ir Sampling Pump tuad BT Fuitinnaiuiioy : 22/05/2022
vangsnisdsuidisuainsnl Pitot Tube fai e sowaDvmaaiKiiioy : i
o wmbizhunia t e2e4T7 AT : 1011 mmbar
PITOT TUBE NO.  : B4 Juindfuiiiny | 22ws2022 s SN TETR liTSE : PP
TYPE OF PITOT : Type S auuni i 25 c Tl G
COEFFICIENCE : 0.99 ANMALLSSEINA : 758.31  |mmHg Toinpinonre i 38 2 =
Pressire t 1005 + 15 mmbar
OF STANDARD PITOT Phnsdiutiiey o | mAde asduwila I Relative Humidity : 55 + 15 &
Calibration Method Ury Cal Prinssry Flowmeter | Maodel @ Dry Cal DUL-ML S/N 11368164
s : ey st =
Cpltest = Cp(std.} e wan i
Ap)  test Q- GenmlvafadeeninmesnsEudey (mmin
{atd, ) = Y - Lnaiurdad o W (il
\ile : Cpltest) = drdulsz@nduna Pitot wbe A1 (3n S type) "7"“ S _— i ) i i)
=2 . . {1.333394 « TE0) (re273) | p = rwRURnREEUTsiey (Badind)
Cplstd) = srdansz@viivas Standard Pitot whe Hldifluwdngrads (wihitu 0.99) T, o e
(AP)sw. = AmuAnsswesaady dassneands Fs3alas Piot woe Fily
WIS, mmH.O ARSI Rotamseter 581 Abr Sanpling Pump G High Flow wasdamnys inafuissmaisnn
4 2
(AP)est = AomuANA1avBIAMNAY daasnaeads Fa3alne Pitt woe Adeanty Vipyroas (ot fmle) Astuad Flwarate {ml /min)
i dtanaldain qung o (4) Tqumgilunranindu
3 ATIAMEL, mmH,0 Retumeler a1 | ez | midia | mima | mddo \adn HINIFTH () ()}
#an ¢ AuneAY Cp @19RIRTM 40 CFR., PL 60, EPA. Meth 2,wiih 506, 1,000 sog4 | 1007 | tooan | esns | s 9907 9908
waneme : A Cplest) ipaaduld winiu 084 = 0.01 1.280 12379 | azazs | wwana | 1mass | 1maen | tmaea 12387
- i 1,800 1614.3 1508.1 1503.8 1507.2 1610.8 1508.7 1.6504.4
AISHLARIHANTUTUIRBY Pitot tube (Cp) 1,750 17482 | 174308 | 17478 | 17527 | 17491 17483 1,743.2
2,000 20068 2009.3 2004.8 2000.1 2000.6 2004.7 1,998.9
Side A Side B
Run No, Ap g, Ap Ap .
Cp (test) Cp (test) o
(mm Haol {mm H’O]
1 36 5.1 0.83 50 0.84 CALIBRATION CURVE OF SKC NU.B16.
il . e P i uus 1SS i — o
2 3.6 5.1 0.83 50 0.84 B a
i > B
3 38 50 0.84 51 083 TG ;
- E ldl'l'“‘i'w
4 36 5.0 0.84 51 0.83 3 =
s i S
5 16 5.0 0.84 50 0.84 ; 2
E o3
6 as 5.0 0.83 4.8 0.84 é -
7 35 48 0.84 5.0 0.83 b} 00 99 1,000 1400 1,800 B0 .+
2 P 7 = U 400 800 1,300 1600 2000 LRl
8 35 4. 0.84 0 X
= = e~ N Tl = i N Flawrate From Rotameser (i fmin} B -
8 35 4.9 0.84 5.0 0.83 R —
0 35 50 0.83 49 0.84
Average 36 499 0.84 5.00 0.83
griimsiudieu giusaaun I : GG Stndand Method Tdlummiudiaimaniluiassliouase B 910 Culibration Curve 20,995
— o

v wmfise v
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i’agnnwﬂi’utﬁuuqdn‘srﬁ Air Sampling Pump Tagld Dry Cal Primary Flowmeter

Sayanaliudiny
Air Sampling Pamg wad T Fuihimudiou : 22,/05/2022
i s SKU Model 224-PUXRE aumpimualiudou 3 2_e2  C
wathinnias © 691484 AR : 1011 mmbar
(Accuracy = 3% of Full Scake} arwBudining : s %
Eavironmental Canditions
Temperature : 28 - - 3 e
Presaire : 1005 + 15 mebar
Relative Humidity § 55 + 15 %
Calibrution Metbod : Dry Cal Primary Flowmeter I Model : Dry Cal DUL=ML S/N : 136164
[utaanATIm
Q@ = Bnmslvafuiimosrmme oy (o)
id) = @ a P . 208 @ () = Gwvinmalaendfut il I (rlienin )
r (1.333224 » 760} (rats) | ¢ - wnsRsE sy et
T = gunphewmesiuiiog (emesdon
MIILERIAIRHUTEUTIN Retumeter 138 Air Sampling Pump B0 High Flow wunsdnsnaslwoiiuiedmamnn
Flawrate (ml/min) Actual Flowrste {sil/emin)
Adwldyin g i Hutitou (4} T ——
Hotameter afits [ ofiilz [ whiila | wiia | miis \nby W () (ud.))
1,000 10025 | 10078 | 10047 | tooez | 1o0aa 1004.9 1,002.0
1,250 12342 | 1208 | 1mean | izave | 1zaes 1235.4 1,234.8
1,600 15067 | 1502 | 18072 | 15104 | 1s0ea 15078 1,508.1
1,750 11560 | 17834 | 17sss | 1msea | irees 1755.8 1,780.7
2,000 go088 | so01s | zoosa | socer | soirs 20088 2,001.0

oy
CALIBRATION CURVE UF SKU N0
+ § STTTTTTT
1] § M= 1008 - 10,029
T8 e £
-~ WIIRdaY
3 S .
o B
v Thr
X Ll
i bt
H ¥ e
& °
3 09 400 1000 1,400 1,800 2,300
= U A0 BUD 1300 1,000 3,000 diuamn

Fiuweate Fram Rutsmeter (sl /min)

s sgandu B Sundand Metod FFlunafviatammaaiudssainuesd R 90 Calibration Curve 20,995
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i‘aganwﬂi’utﬂuuqﬂmrﬁ Air Sampling Pump Togld Dry Cal Primary Flowmeter

dayantidividivy
Air Samphing Pamp wwad E B28 FuihivnvuTuioy 22/05/2022
“"'1" i SKU Mudel 224-PCXRA anE sy %2 ‘e
walisduniag £ 620472 ANANUTIIINR 1011 mmbar
(Acvurscy = 3% of Full Scale) Builiin FER
Envirvmmental Condithes
Temperature : 25 E 3 NS
Prewsure : 1005 % 15 minbar
Relutive Humidity : 55 % 15 %
Cubilwrution Method © Dry Cal Primary Flowmeter | Model © Dey Cal DCL-ML S/N 136164
RN AT Im
@ - Eemslwaiuivesenmsetuding i
o) = Q a [l x 295 | Qad)e Gmrmslunile i Wy (mdmin)
(1.333224 « 760} (T-273) L4 = enuiuuriemsusliudo (Galnd)
T = gunglmmmssfiiou (owrenden)
AVTILARIAINTHUTEUTIN Rotaeter 303 Air Sampling Pump Wiy High Flow uosdarinsluiludsdmasame
Flwrate { mb/man} Axtual Flowrate {ml/min}
e 1 r = r ey T = r
fimaldian A g J
Rseameter wiits | wfile | ofiiis [ whiila | misis \ain HIIFT (4 (3.0
1,000 908.7 10028 | 10054 | tooras | sevs 1001.2 5983
1,250 1o48.2 | 12480 | 12509 | 173 | rmeaa 1247.0 1,243.4
1,500 1493.4 1496.9 1501.8 1503.7 1498.8 14989 1,494.5
1,750 17878 | 17003 | 17est | 1veze | 17ses 1761.1 1,756.0
2,000 20003 | 20048 | zoosz | moosa | zo0va 2007.4 2,000
nniudiog
CALIBRATION CURVE UF SKO NOB29
£
£
E
g fwrianoy
=
-
T
i
3
;E B00 650 1,000 1400 |00 3300
b L] 400 800 1,300 1000 5,000 H.?U'HNII’
Flusrsie Fram Rutameter {ml/min}
WU TRl

narsin iy : @aH0 Sundud Method TFlunriudamm 1 RE 910 Calibration Curve 20,995
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dayamsliuiiiaugunsal Aie Sampling Pump Taol# Dry Cal Primary Flowmeter

U3 0. #.10d. ABuTaR waddd Siite
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dayamatiuiisuguniol Rotameter (High Flow) Tawld Dry Cal Primary Flowmeter (Defender 510-M) /N : 136164

dayanvliudiny
Alr Samplisg Pamp tuad © Az Fuitiniudin i 22/05/2022
Hiariu © SKU Model 224-POXRY qumpimuaiuiiog 2 1Y
wmhzinaig : oB1se7 ATATITN 3 1011 mmbar
(Accurucy = 3% of Full Scale) mawdudaning : B %
Environmental Conditions
Temperature : 25 + g ¢
Prossure : 1005 * 15 mmbar
Relutive Humidity : 55 + 15 %
Culibeation Method © Try Cal Primary Flowmeter ] Model © Dry Cul DUL-ML S/N 1136164
AR
Q@ = Freslnaiteidmaammmesufug (mi/mia)
1= Q8 [ x Q(ad.) = Ennmalwaiiuielmosnmefammssnmgi (mbiming
t (1333324 = 780) " = wnwRuuTIEnn s (daind)
T = guvgimnmessfuiiod (ereaden)

ATUAR AT Rotameter 123 Al Sumpling Pump UUU High Flow uszdannnlnofiuisiasasanin

Flwrate (mi/min ) Actusl Floweste {ml/min)
Finaldsan iy i it (y) ApungRuasn i
Rotameter wiiils | iz | adwia | mias | mao \aln W (G (d.))
1,000 904.8 997.3 993.8 L 805.9 B4 891,86
1.250 12424 1240.8 12441 12417 1238.2 1242.8 1,230.0
1.500 1516.2 15164 1517.3 1520.1 1518.7 1517.8 1,812
1,750 1744.3 1740.5 1745.8 17408 1747.4 1745.8 1,740.5
2,000 2018.9 2014.7 2016.2 2013.4 20116 2018.0 2,000.2

immliuding

CALIBRATION CURVE UF SKU NU.K32
5 § BT
¥ 2 D15 - 23.002
Tz
3 g LR darianoy
E [
P
E TOD MO0 1,000 1400 1,800 3,000

e 400 8OO 1300 1,400 2000 ’;i‘“a’"‘a

Flawrate Frws Rutamscior {mi/min}

= —
k")
Rotawter i H-B01 Tuithnruritoy 22/08/2022
ihia : Duwyer qumpimasbuding 26.2°C
u H VFB-65  {Accuracy = 3% of Full Scabe) AT 1011 mmbar
avutudining aEe
Environmentsl Conditions
Temperaturs H 25 E 3 3 e
Pressurs. 2 1005 + 15 mimbar
Relative Humidity 3 58 £ 15 *
uaRInIAON
o - denmlweiulisoemmssyTudy (nmin)
Wi} = Q A P x 298 | Qiad) = demnviluafuods 7 g (i)
|m (1333284 + 160) (rez73) | p « asduurmmsSudog (Babud)
T = gamglimmmmsliudiou (s
avmauanidinuiougdnoed Rowmeter wuy High Fow uazdammslnaiuisimaiama
Flrate (ml/min} Actusl Flowrate {ml/min) nani
Hanldnn Fpuopfiunznwdmanfufio (g) e i namakiy
Rotumeter win 1 | niiz | ahits | el | ediis il WOV (4 (3hd-)) {mi/min}
500 506.28 | 80540 | G071 | £08.83 | £06.84 £05.76 504.3 500 + 7.5
1,000 993.13 994.38 993,26 9445 89567 99418 9013 1,000 = 15,0
1,500 151581 | 151679 | 151766 | 151688 | 1510.13 1517.49 1.513.1 1,500 » 225
1.700 1700.54 1899.52 1700.63 1701.71 1702.48 170104 1,696.1 1,700 - 25,8
2,000 1987.09 | 1966.51 | 1989.35 | 1986.27 | 198078 1986.80 1,882.5 2,000 + 30.0
2,200 2183.37 | FUB4.64 | 218342 | 208258 | 218281 2168358 2,171.3 2,200 « 33.0
2 800 1602.45 | 2501.17 | 250009 | 250184 | 250232 2501.50 7,404.3 2,500 - 375

W mqn'u

Wiy ¢ FER Stadad Method TElumaiumaimseiiu 1 R* 910 Calibration Curve 20.995

ihmaiufiog

CALIBHATHIN CURNE OF ROTAMETER
A e

fx) = 0801y + 8527

Ry

g
g
g

= [RiGTI
2,000 3,000

Actsal Flowrate 2 ¢) (std.} {ml/min}

Flowrate From Rotumeter (ml/min}
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dayammliuiivuguninl Rotameter (Low Flow) Tagld Dry Cal Primary Flowmeter (Defender 510-M) /N : 136164

dayamsuiuiivugunael Rotameter (High Flow) Taold Dy Cal Primary Flowmeter (Defender 510-M) $/% : 136164

Sayanatiudiog
Rotaiter fuad L-RO1 Tuiihnmbuiiou : 22/05/2022
ia : Uyee qungimaslindioy $ 26.2"%
qu : VFA-Z1  (Accurncy = 5% of Full Scale) AT IR : 1011 mmbar
armieduing . 8%
Enyvirvamental Conditions
Tenperatire H 25 t 3 e
Pressure z 1005 & 15 mmibar
Relative Humidity i 55 + 15 %
uamanvidTm
Q - u‘.n-nnn'l.nnﬂuﬁv\uumnnm:»lmﬁuu {mdsmim)
() = Q 1 ] A 208 Qs = Errnilnatiuded o (el
r IAJSSZTW} {re273) | p = anwRurnmmuctuio (Glivd)
T = gumpinmreusiiufou (samemdeg)
arriuans el Rotmeter WU Low Flow wasdaninmlwafiuid maaama
Flowrate (i /min) Actusl Flowrate {ml/min) unani
idwldnn Fiqung Huiisu (4) figamgi i nvmandu
Rotameter wiiil s | ofiiz | alwio | sdsns | wims wniin IR (Q (0d.)) (i)
50 61.37 50,54 51.72 8046 49.61 £0.78 0.6 80+ 1.25
100 100,65 99.51 98.59 88.32 100,73 99,80 99.5 100 + 2.5
200 19091 | 20072 | 1eees | 1sese | 1sese 199,65 199.1 200 » 5.0
300 29748 | 290.63 | 2081 [ 20675 | s2esse 196,92 296.1 300 + .6
400 39812 | 2979 | svees | sener | asess 198.38 207.2 400 + 10.0

grhaafndivy

CALIDRATIEN CLRVE OF ROTAMETER L-B01

f(s) = 0,988 « 0.867 ? H
drnvany

s

0 100 X0 300 400 SO0

Actual Plowrate *4) {sd.) (mi/imin)

Flowrate From Rotsmeter {ml/min)

daygamnliudioy
Rotumeter wad H-B09 Fuihimraliudivy 22/06/2022
i : Duyer qunpiivasiuiioy 25.2°C
fu H VFB=656  (Accuracy = 3% of Full Scale) ATIHANISINHN 1011 mmbar
mwudiring 48 %
Environiental Conditions
Temperature 25 + 3 ‘e
Pressure 1005 * 15 mmbar
Relative Humidity 55 E 4 15 L3
uanan IR INIn
Q P L T s e {l“lﬂuilﬂ)
W)= Q ox 3 i 208 | Q(w) = Swnmarlaituied il (/i)
|°( (1333224 » 760) (T-273) - e s (aind)
T - g Tl )
arauansin i rugUnae Rowmeter WU High Flow uasdarinalnaiiuislmaianin
Flawrate {nl/min} Actual Flowrate (ml/min) i
fliwldnn i frmefuiiog (g qunpiuasarudy i
Rotaneter aiiii1 | afia | whils | enie | wims il MW (0 (34) (el i)
500 50534 | 504.78 | 505.85 | soa.62 | soadr 804,81 503.4 500+ 7.5
1,000 101183 | 101050 | 1009.37 | 1008.46 | 1008.75 1010.00 1,007.1 1,000 + 15,0
1.500 151959 | 151652 | 1817.04 | 151608 | 1617.63 151778 1,515.4 1,500 + 22,5
1,700 171645 | 171821 | 171488 | 171854 | 11880 1715.74 1,710.8 1,700 + 25,5
2,000 2018.62 | 201984 | 2020.53 | 2021.71 | 2020.38 2000.21 2,014.4 2,000 + 30,0
2,200 2195.76 2196,93 219541 2194.35 2195.29 2195.55 2,189.2 2,200 + 33.0
2,500 2404.83 | 249565 | 2496.70 | 2487.20 | 2490.51 2406.22 2,489.0 2,500 + 37,5

CALIBRATION CURVE OF ROTAMETER H-BOS

2000

Actuil Fiowenie - G (s ) {mimn}
1000

o

L] 1,000

§ fx) = 893 »
=

TTIITY

14.832 |

2,000 3,000

Fiowsale From Rotameter (mmin)

gihmmufivy

darianau

LR R
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dayamsUiuiivuaunsni & (Low Flow) Tagld Dry Cal Primary Flowmeter (Defender 510-M) $/5 : 136164
sayanmsliniiog
Rotumeter wad L-B09 Tuihmnludteu 3 22/05/2022
ihia ] Dwyer qumpims i : 25.2°C
Ju 3 VFA-Z1  (Aceuracy = 5% of Full Scale) ATINAUTIINNA t 1011 menbar
arniduning . 48 %
Enviranmental Conditions
Temperalire % 25 3 b
Pressure. 2 1005 15 mmbar
Relutive Humidity : 55 15 &
wanamadnn
o = denmaleduid Furdieny (mi/mim}
Io(.m =0 P % 208 Q(ad) = damnl b 1 (i )
(1.333224 x 760) (T+273) - it (adnd)
T . gy Fiudiou ¢ fum
aauanI iU Reameter wu Low Fow uszdanns vafiuisimaama
Flowrate (ml/iin) Actual Flowrate {ml/min) inani
Riwldon gy M fudion (g) figung i nrmaniy
Rotameter nidil 1 | edfiz | edia | edia | mais iy I (Q (L)) {m/min)
50 49.41 1892 49,88 50.59 51.63 50.04 49.9 50 + 1.25
100 100,65 | 98.67 98,48 89.76 | 100.51 99,50 99,8 100 + 2.5
200 20138 | 20065 | 20071 | 20243 | 20187 201.61 201.0 200 + 5.0
300 30356 | 90448 | aozez | soass | sonTe 204.45 3036 300+ 7.5
400 0873 | 407.94 | 40857 | 40760 | 40638 407.84 406.7 400 + 10.0

CALIRATIIN CURVE OF ROTAMETER L-000

Ta) = 1020y - 2.080
B? = L000

300 400

100 200

Actanl Fiowealn - & [=d.) imimin}

]

Flowrate From Rotameter (ml/min)

ihmsiudioe

dnrasay

HiusEna

Wi AR

FFI51/28-10-53
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FLUE GAS ANALYZER CALIBRATION REPORT

ANALYZER DATA

NUMBER | BOS | BRAND
MODEL | SPRINT Pro 1 | s
I CALIBRATION DATA |
DATE [ 22 May 2022 | rocation
TEMPERATURE( C) | 4.5 J PRESSURE(mmHg)
% RH | 49.0 ]
]_ ZERO AIR MODULE ]
BRAND | APl ] MODEL 701
SN [ 1225 |
REFERENCE STANDARD GAS (OXYGEN) I
STANDARD GAS Oxygen (O ) CYLINDER No. 18393
EXPIRATION DATE : 22 July 2027 CYLINDER CONC.: 8.00%
0, CALIBRATION RESULT
TEST NO.
SPAN(%) READING(%) CORRECTION VALUE(%)
1 0.0 0.0 0o
2 8.0 8.1 0.1
3 20.9 20.9 0.0
REFERENCE STANDARD GAS (CARBON MONOXIDE) I
STANDARD GAS Carbon monoxide { CO) CYLINDER No. H 029177
EXPIRATION DATE : 02 February 2023 CYLINDER CONC.: 103 ppm
CO CALIBRATION RESULT
TEST NO.
SPAN(ppm) READING(ppm) CORRECTION VALUE(ppm)
1 0.0 0o 0.0
2 103.0 102.0 Lo

Calibrated by :; Aprovehye

(Phakhinai Khongkomnerd)

“ (Peera Detudom)
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3, 7 Soi Prahotyothia 24, Phanolyothin Rd . Jompal, Cratuchek, Bargioh 10900 Ca[lbratech CO-,Ltd. NSC-TISI-TIS 17025

% e Te : (667) 935-4370-T2 Fax : [662) 5134221 E-riail : sadeds0600N COM.. W SHECON.COM T106-7 Moo 2, Sukhaprac 3 Rd., Bangp Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel{(12) 964-6211 Fax.(02) 964-5155, e-madl ; cali iayahoo.com, calit | il.com

FLUE GAS ANALYZER CALIBRATION REPORT Certificatf: Of Calibration

| ANALYZER DATA

| Certificate No. : 64-220066-4 Page : 10f2
Submitted by : S. P. S Consulting Service Co.,Ltd.
MODEL [ SPRINT Pro2 | s 3330230118021 ¥ SiGensultng Seevige Co.Lud
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900
| CALIBRATION DATA |
Equi t oz Vac Jauge
DATE | 22 May 2022 | Locarion Qipmen AcuuIE Ciauge
Manufacturer : HI-LIGHT del : N/
TEMPERATUREC C) | 245 | PRESSURE(mmItg) Model : N/A
1D No. : 760
% RH [ 9.0 |
Range : 0inHg to-30 in Hg Resolution : 1 inHg
| ZERO AIR MODULE |
Environment : Ambient Temperature : 20+2) "C
BRAND | AP I MODEL 701 p (20+2)
Relative Humidity : (50+10) %
SN [ 1225 |
Date of Received : 02 July 2021

REFERENCE STANDARD GAS (OXYGEN)

Date of Calibration : 05 July 2021
STANDARD GAS @ Oxygen (0,) CYLINDER No. ¢ 08393
Is : 5 2
EXPIRATION DATE : 22 July 2027 CYLINDER CONC.: 8.00% Dateof lssue 05 July 2021
Calibrated by : Satja Sangkhum
O CALIBRATION RESULT
TEST NO. . . . ) )
SPAN(%) READING(%) CORRECTION VALUE(%) Calibration Method : In-house method CAL-M2201 based on BS EN 837-1:2016 with Pressure Calibrator
1 0.0 0.1 -0.1 Reference Standard Instruments : This certification is traceable 10 the International System of Units
H 80 8.0 0.0 Pressure Calibrator & Pressure Sensors Modules
3 20.9 20.9 0.0 11 No, Cert. No, Due Date Traceability
220007 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)
REFERENCE STANDARD GAS (CARBON MONOXIDE)
220001 MP-0036-20 11 Mar 2022 National Institute of Metrology ( Thailand), (NIMT)
STANDARD GAS : Carbon monoxide { CO) CYLINDER No. : 029177
EXPIRATION DATE : 02 February 2023 CYLINDER CONC.: 103 ppm
CO CALIBRATION RESULT
TEST NO. -
SPAN(ppm) READING{(ppm) CORRECTION VALUE(ppm)
1 oo 0.0 0.0
2 103.0 103.0 0.0
A Approved by :
( Surachai Promthong )
Slieated ¢ _ AppTcar: Laboratory Manager
(Phakhinai Khongkomnerd) (Peera Detudom)

The Uncertainties are for a confidence probability of approximately 95% &
This cerificate may not be reproduced other than in full exeept with the prior written approval of the Calibratech Co,,Lid. e




Calibratech Co.,Ltd.
T106-7 Moo 2, tusan 3 R, Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mnil : calibratech. cali@yahoo.com, calibratech calfhotmail com

Certificate of Calibration

Certificate No., :  64-220066-4 Page : 20f2

Result of Calibration : Without Adjustment

Function : Vacuum measurcment

Condition of calibration :
I Scale and conversion factor is | kPa = 0,295 in Hg
2 Angle of mounting from horizontal at 90 *
3 UUC reading after lightly tapped
4 Reference plane of UUC at center of Gauge
5 UUC calibrated by using clean air as pressure media
. UUC Condition As-Received : Good

Standard Reading UUC Reading Correetion
inHg ) (inHg) (inHg)
0.00 0 0.0
-5.04 -5 0.0
-10.13 -10 -1
-15.27 =15 0.3
-20.27 =20 -0.3
-30.44 =30 0.4
-30.41 =30 0.4
-20.25 20 02
-15.24 =13 0.2
=10.14 -0 0.1
=506 ~5 0.1
0.00 0 0.0
Remark
UUC : Unit Under Calibration

The uncertainty of measurement was within =~ + 039 inHg

This result of calibration was found accurate as shown on date and place of calibration only.

This reparted uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M2570 PAGE:20F 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL = XSR 103DU

MANUFACTURER : METTLER TOLEDO SIN H B926859981

1D No 3 BA 10/62 RECEIVED DATE < 11-Mar-22

AIR PRESSURE : 1008mbar £ Imbar CALIBRATION DATE 11=Mar-22

AMBIENT TEMPERATURE  : 2 CEIRE 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 :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-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 0.000014 g

4. REPEATABILITY OF READING AT 100 g WAS 0.000042 g

5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

LA S

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

0.00 0.00000 0.00000 0.000051

0.02 0.01999 0.00001 0.000051
0.10 0.10000 0.00000 0.000052
0.20 0.20001 -0.00001 0.000050

0.50 0.50002 -0.00002 0.000051
1.00 1.00002 -0.00002 0.000052
2,00 2.00002 -0.00002 0.000052
5.00 5.00003 -0.00003 0.000054
10.00 10.00007 -0.00007 0.000058
20.00 20,00007 -0.00007 0.000067

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)

1 10.00003 50.0000

3 N1 4 2 10.00003 50.0000
3 10.00004 50.0000

2 3 4 10.00003 49,9999
5 10.00003 50.0000

OFF-CENTER LOADING 0.00001 0.0001

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

END OF CALIBRATION REPORT

\
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PerkinElmer’

WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

January 12, 2022

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 12, 2022
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 14, 2021
User Name: K.Phenpha Viphasthawat Visit Number: 20f2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER

OPTIMA 5300DV

077C7042401

TESTED EQUIPMENT

CALIBRATION NUMBER

IPV Methods

TEST STANDARD USED PART NUMBER
Multielement Standard N069-1579
\Wavecal Solution N058-2152

VIS Wavecal solution N930-2946
Instrument Cal. STD4 N930-0221
CUSTOMER SUPPLIED COMMENTS

2 % HNO3

10 % HNO3

EXPIRATION

EXPIRATION DATE
August 30, 2022

January 30, 2022

June 30, 2022

August 30, 2022

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PerkinElmer’

WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED

=

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.
B. Inspect and replace as necessary, all torch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS
A. Inspect and clean all optical components.
B. As reqiured, check and replace all purgefilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.

4. PERFORMANCE CHECKS
A. Torch View Alignment.

B. Wavelength Calibration.

January 12, 2022

Page 2 of 4
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PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL

WO-01513756/2022

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 12, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00554
Ni  231.604 nm <0.008 0.00725
Ni 341.476 nm <0.012 0.00752
Spectral Resolution : VIS La 408.672 nm <0.020 0.01616
Ba 455.403 nm <0.025 0.02416
Precision
As 193.656 nm % RSD <1.0 0.34 %
Zn 213.856 nm % RSD <1.0 0.27 %
Mn 257.610 nm % RSD <1.0 0.41 %
La 379.478 nm % RSD <1.0 0.57 %
Ba 455.403 nm % RSD <1.0 0.33 %
Ba 493.408 nm % RSD <1.0 0.26 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 21.00 ppb
Zn 213.856 nm 3(sd) 0.32 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 0.44 ppb
Ba 455.403 nm 3(sd) 0.17 ppb
Ba 493.408 nm 3(sd) 0.12 ppb
BEC : Axial (IB X 500)/(1S-1B) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (1B X 1000)/(1S-1B) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4
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WO-01513756/2022

I

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 12, 2022
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
l:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Departme erkinElmer Ltd.

Authorized Representative:

v

( Mr. Wiphan Promlumda )

Service Engineer

Page 4 of 4
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ARCHEMICA

Certificate of Calibration

ICS-1500: Anion & Cation (ID#189)

This certificate is to verify that instrument below are calibrated

By Archemica Lab Co., Ltd.

1CS-1500 S/N: 03110527

For

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

Operator Signature: Date: July 17, 2021

(Mr. Channarong Khiao-Un)

Test Engineer




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com_http.//www.sithiphorn.com CALIBRATION 0394

Cert. No. : SP21011
Pages l1of3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:
Calibration Mode :

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD
Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 SO1 PHAHOLYOTHIN 24, PHAHOLYOT!
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY IV

Ambient Temperature :  ( 245+ 5 ) Lo
Relative Humidity : ( 680+ 25) %

Received Date :
Calibration Date :
Date of Issue :
Calibrated by : Nathakorn Pisutpaisan
Approved by : =
This certificate is issued in lance with the ts of ISO/EC 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.
BEISINTY CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP21011
Job No. : VC64SP0012
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 length v by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorb dard soluti
The calibration procedure used was based on ASTM E275-01,ASTM E925-02

Condition of this result of calibration :

1. Centified reference materials
Material Due Date
Holmium liquid 13/10/2022
Didymium liquid 15/10/2022
Neutral density filter RM-IN2N3N 15/10/2022
Potassium dichromate solutions  RM-0204060810 1 16/10/2022
Potassium lodide solution - KI-0701-001 13/02/2022

2. This result of calibration was found accurate as shown on date and place of calibration ¢

3. This certificate is traceable to the i ional system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.

(Without adjustment)
I Certified Values of UUC* Reading
Maerty Reference Material (nm) (nm)
278.13 278.3
361.25 361.4 2
RM-HL 467.82 467.8 2.00
536.56 536.6
RM-DL ;40.5__ A 099 l" .

UUC* = Unit Under Calibration

QF-TS12-04-4-020664



SITHIPORN,

assoclates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : 5SP21011

, U3t (o .1pd. peutiais wedia il
£ 8.P.S. CONSULTING SERVICE CO., LTD.

7 wamwnalsfiu 24 suumenloiu unressmn ween
7 ol Prahstyuinin 24, Pranstyotnin Rd. Jemool, Chatwchik, Bangeok 10906
Te  (662) BXRA0-TR. Fax : {B67) $13-121, -rd - e @sgucnn coom.. wwmssecon o

nyane 10800

Non-Dispersive Infrared CO Analyzer

Calibration Report

s [
Calibwator { Dilution System )
Brassd APl | Maodel 700
Last Cal. Date ;20 Septenber 2021 | Serial No, 1 421
Reference Standard Gas
Standard Gas 2 Carbon Monaxide (C0) Cylinder No : D196045
Centified Dute : 16 April 2022 I Expired Date 1 16 Apeil 2024 Cylinder Conc. : 4,570 ppm

Calibrating Condition

—

Calibration Setting

Job No. : VC645P0012
Pages :30f3
Result of calibration ; Photometric Accuracy
(Without adjustment)
Wavelength . ., Nominal Certified UUC* Reading Error Uncertainty k
Masarial 2 Fler SN Absorbance (A) Absorbance (A)  (A) +(A) Factor

29360 1.0 1.0524 10530 0.0006 0.0030 2.00

- 4400 20914 0.7 0.7454 3 0.0004 0.0032 2.00

é 29381 0.5 0.5426 =0.0005 0.0030 2.00

2 29360 1.0 0.9822 -0.0012 . 0.0030 2.00

%‘, 546.1 29914 0.7 0.6962 -0.0002 0.0031 2.00

B 29381 0.5 0.5076 -0.0006  0.0030 2.00

2 29360 1.0 1.0221 -0.0019  0.0030 2.00

é 590.0 29914 0.7 0.7238 0.7230 -0.0008  0.0031 2.00

E 29381 0.5 0.5364 0.5360 -0.0004  0.0031 2.00

2 29360 1.0 09751 0.9732 -0.0019  0.0030 2.00
635.0 20914 0.7 0.6912 0.6902 -0.0010: 0.0031 2.00

29381 0.5 0.5214 0.5210 -0.0004 0@3_2 2.00

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

= 20 0.2436 0.2450 0.0014 0.()1'0] 2.00

g 40 0.4905 04880  -0.0025 00115 2.00

§ 235.0 60 0.7453 0.7420 -0.0033 | 0.0067 2.00

_$_ 80 0.9920 0.9883 -0.0037 0.0071 2.00

= 100 1.2487 1.2475 -0.0012 | 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
Scanning 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

C* Reading at 220 nm

Absorbance(A)

3.8142

**Specific Ac

R o 0'T(%), Absorbance > 2.0 A

**Stray 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-TS12-(4-4-020664

Span Initial Reading (Before Adj.), PPM Final Resding (After Adj.), PFPM
Set Point Expected Concerratica Analyzer Response DRl Analyzer Respanse
Zer [} -0.10 - [
€0 Span 40,00 39.04 -0.150 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Rauge
Range 50 PPM 0-1000 ppim
Stahiliry 010 FPM < 1 ppm With Zero Air
C0 Messure A014.4 mv 2500-4800 mV
CO Reference 29478 mV 2500-4800 mV
Measure /Reference Ratio 1.180 1.1-1.3 WiZero Air
Sample Pressare 26.5 In-Hg-A ~2"< Ambient Absolute Pressure
Sample Flow EO0& CC/Min EOD = 10%
Sample Temperature 46,2 % 48 =4
Bench Temperature 481 e 48=D
Wheel Temperatre 6E.5 s 68 =2
Box Temperature 30.6 S Ambient Temp + 7 = 10
Phota-Dxive 3023.2 my 250 mV 10 4750 mV
Slope: 1.m7 - 1.0 £ 0.3
Offsot 0.2 0= 0.3
— ]
|
o

Calibrsted by © Approved by ‘

(M. Phakhinal Khonghonsiend)

(Mr. Peera Denadom)
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TISTA NSC-TISI-TIS 17028
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0776 MTC No. EEL. BP.  44/0864
CALIBRATION CERTIFICATE

Submitted by : 5.P.S. Consulting Service Co.,Ltd.

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

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer : Rion Relative Humidity : (50 + 15) %

Model :NC-73 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 10727909

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Prog ble A Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be ed by standard micropl using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The infc ion on actual reading is hed herewith and the uncertainty limits quoted refer to the

measured values only. |
Date of Receipt ;16 Aug. 2021
Date of Calibration 18 Aug. 2021 14 ﬁ/

The results

Aclvertising the Report/Certificate and publicity of the < cbtained from the governor af TIST

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory
35 Mu 3 T iC, Ba o Industrial E

s khiong Luang,.  Sof




U3 (aa.il.i0d. Aaudais wedid e

£
o i K S.P.S.TCONSUL"I"ING SERVICE CO., LTD.
T alufiu 24 sunmmalodu uwsasgums wevndn sy
2:TISTR NSC-TISI-TIS 17025 Lo A ::“n'::n‘:rmh:‘h Frangtystain fid mwl.‘:n’u’l"fm:im‘amml?a:n
CALIBRATION 0037 " mads e o 84 et

‘ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0776 MTC No. EEL. BP.  44/0864 Noise I}_258/22
d ded rlainty is based tandard rlaint Itiplied b {
The reported expanded uncertainty is based upon a stan uncertainty multiplied by a coverage S vl M Cliai
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20.Pa at 1000 Hz
Acoustic Calibrator Data
Acoustic Output in dB re 20Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.
Brand | RION | Number | AC 02/40 |
1. Sound Pressure Level
Model | NC-73 | Serial No. [ 10727808 il
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit Catibration Range | 84 40:1000 Hy | ast Catibration | 16 August 2021 |
‘ Type Level (dB) (dB) (dB) IEC60942:2003 Class 1 Due Date | 18 August 2022 |
1/2 inch Bruel&Kjaer 4180 93.88 -0.12 +0.10 +0.40 dB Calibration Data
2. Frequency Sound Level Meter Data Calibsration Data
SEM No, Brand Model Serial No. Date Actual Reading [di5]
, ) . DBefure Adjustment After Adjustment
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit ACO-BIT ACD 6238 00172042 22 May 2022 23.9 94.0
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1 Aco-2s | aco 6235 00182006 | 22 May 2022 9as 94.0
- - ACO-B34 ACO 6236 00192025 22 May 2022 94.0 94.0
| 1/2 inch Bruel&Kjaer 4180 980.9 -19.1 +1.5 11.0% Avoustic Certified Value : Thailand Institute of Scientific and Technological Rescarch (TISTR) 93.88 + 0.40 dB
3. Total Distortion =
= e o)
| Standard Microphone Measured Total Distortion Uncertainty Tolerance limit Clibrated by : | Approved by :
| Type (%) (%) IEC60942:2003 Class 1 (Mr-Plakhinar Khongkomnerd ) \1 {Mr, Pears: Deswdor)
1/2 inch Bruel&Kjaer 4180 1.56 +0.50 +3.0%

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

Calibrated by : Approved by :

| (Mr.Weerachai Deechaiyae)

‘ ‘Acting Dir
Electrical nnt'l_',i;ie_';t}ﬁ‘li(;}‘sig;ﬂards Laboratory
Industrial Metrology and Testing Service Centre
Ref : 2011264081603374001
_End of Certificate 2/2

Date of Calibration 18 Aug. 2021

| Date of Issue : 23 Aug. 2021

Advertising the ificate and publicity ssicn is cbitained from the govermor af TISTR

FM.BLMTC.002 Rev.d
Office/Laboratory

30 Indl

Office




Request No.

Submitted by
Address

Calibrated at

A7TISTR NSC-TISITIS 17028

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH { TISTR)

21-65/0455 MTC No. EEL. BP. 41/0465

CALIBRATION CERTIFICATE

: 8.P.S. Consulting Service Co.,Ltd.
: 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
: 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

BAFITNSFIULNULASAINBNITHTING
seautden lugaulsenaums

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15)%

Model 12127 Ambient Pressure  : (101.325 £ 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmilter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495,
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only,

Date of Receipt

Date of Calibration

22 Apr. 2022

: 28 Apr. 2022 1
it Mty

The resul

Advertising the Report/Certificate and publicity of the

e items tested/calibrated or value ;

full are prohibited unless writ

late only to

its except

v is obtained from the govemor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaigtistr.orth Websiteswww tistr.or.th

Office/Laboratory

50i 1€, Bangpoo Industrial Estate, Sukhumyit Road,
Amphoe Muang, Chi at Samutprakan 10280, Thaland
Tel. (66) 0 2323 1672- . 115, 116

Fax (66) 0 2323 9165

E-mail : mtcgtistr.or.th

FM.BLMTC 002 Rev.d
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 257% 8592
E-mall : sumaleegtistr.onth



TISTR

NSC-TISI-TIS 17028

CALIBRATION (0Y?

Request No, 21-65/0455

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

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 41/0465

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

Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

Standard Microphone | Measured Sound Pressure |Deviated value Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.93 -0.07 0,10 + (.40 dB
2. Frequency
Standard Microphone M d Frequency | Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 + 1.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
142 inch Bruel&Kjaer 4180 1.44 +0.50 +3.0%

Note: 1. No adjustment.

Calibrated by :

Date of Calibration 128 Apr.

Date of Issue : 28 Apr.

2022
2022

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

(Mr.NuvI!ong !I|_|rusv€l1‘.lll|
(Mr,‘l um!lal Lmsamran]

Approved by :

Electrical an&'ac?m&urds Laboratory

Industrial Metrology and Testing Service Centre

Rel : 2011265042601787001

End of Certificate

2/2

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

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0841 MTC No. EEL. BP.  46/0964
CALIBRATION CERTIFICATE

Submitted by : $.P.8 CONSULTING SERVICE CO.LTD.

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

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

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

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature 1(23£3)°C
Manufacturer : SVANTEK Relative Humidity : (50 + 15) %

Model :5Vi4 Ambient Pressure @ (101.325 + 1.500) kPa
Serial No. 33139

1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

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

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

4. Digital Multimeter Agilent 34401A 5/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

Standards used :

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

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 14 Sep. 2021
Date of Calibration : 17 Sep. 2021 1/ 2\\/

The results relate only to the Bems tested or calibrated,

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khiong Luang,
Changwat Pathurnthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax, (66) 0 2577 9009

E-mail ; rumpaigtistr.orth Websitezwwaw tistr.or.th

Office/Laboratory

508 1C, Bangpoo industrial Estate, Sukhumiit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thatand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66] 0 2323 9165
E-mail : mtcgtistr.or.th

FM.BLMTC.002 Rev.d
Office
196 Phahonyothin Road, Chatuchak, Banekok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumaleegtistr.or.th

Aclvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the scvemor of TISTR

FM.BLMTC.002 Rev.3

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha, Amphoe Khiong Luang, Sol 1C, Bangpoo Industrial Estate, Sukhurmil Road, 196 Phaharyothin Road, Chatuchak, Bangeok 10900,
Changwat Pathumthani 12120, Thaland Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand

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

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail ; rumpal@tistr.orth Websiteswssw tistr.onth

Tel, (66) 0 2323 1672-B0 ext. 115, 116
Fax, (66)0 2323 9165
E-mall : mtcgtistr.onth



NSC-TISI-TIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reqguest No. 21-64/0841 MTC No. EEL. BP.  46/0964
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 = 114 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 20puPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.67 -0.33 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
12 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uneertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.24 +0.50 +4.0%

Note : 1. No adjustment.

| Calibrated by :

Date of Calibration

Date of Issue

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

+ 17 Sep. 2021

Approved by :

(MPPwte: K . ypa)
pe ]

Electrical and Electronic Standards Laboratory

© 20 Sep. 2021

End of Centificate

Industrial Metrology and Testing Service Centre

Ref: 2011264091403811002

13 (oa.i.108. AouTafe wadid Siin

H £5.P.S. CONSULTING SERVICE CO., LTD.
‘k .f‘&' "\lhﬂvm?ﬂ.ﬂ Prahciyetsin Rd.. Jompal, cu?m-'.‘ “l‘m:m
™ L ol
Noke I 272/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Modet l 2127 | Serial No. | 130006 |
Calibration Range | 94 dit, 1000 Hz | Lust Calibration | 28 April 2022 |
Due Date | 28 April 2023 |
Calibration Data
Sound Level Meter Thta Calibration Data
Actual Reading [dB]
SLM No Brand Mudel Serial No. Date
Before Adjustment After Adjustment
ACO-BO2 ACD 6236 00080370 16 May 2022 93.9 4.0
ACO-BOG ACD 6236 00142003 16 May 2022 93.9 94.0
ACO-B13 ACD 6236 00152084 16 May 2022 4.0 94.0
ACO-B29 ACD 6236 00162011 16 May 2022 4.0 4.0
ACO-B36 ACD 6236 00102027 16 May 2022 940 94.0
Acoustic Certificd Vahue : Thailand Institute of Scicatific and Technological Research (TISTR) 93.93 + 0.10 dB

The results relate only to the iterms te

calibrated

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained fram the ecvermnor of TISTR:

Head Office
35 Mu 3 Tambon Khlone Ha, Amphos Khiong Luang,
Changwat umthani 12120, Thailand

Tel. (66) 0
66) 0 2577 9009

E-mail : rumpaig@tistr.orth Websitesswa.tistr.orth

Fax

Office/Laboratory
Sal 1, Bangpoo industrial Estate, Sukhurmvit Road,

2-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcgptistr.orth

t Sarmutprakan 10280, Thaland

FMBLMTC.002 Rev.3
Office
196 Phahoryathin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) O 2579 8592
E-mall : sumaleegtistr.orth

Approved by @

R _

(Mr. Peera  Detdom )
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LY 7 wanmwnladu 24 wumwalsly uwiiaauma AP 10500
'?,'( 7 Sai Phansiyathin 24. PRanolpetsin Ad., Jampal. Chatuchak. Bangvok 10900
Tl [642) SO-AITO-TL. Fa 1 (563) 51421, E-mad | sakesgson com.. s oS o

Nokse Dese B_2586_1,/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brund | SVANTEK

Model | 5V34 _l

Number

Serial No.

SV 06/62

33nae

.

Calibration Range | 114 dB, 1000 Hz | Last Calibration 17 Seplember 2021 _|
Due Date 17 September 2022 |
Calibration Dala
Sound Level Meter Data Calibration Data
Actual Reading [dE]
M Na. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-B13 | SVANTEK SV-10418 BO834 16 May 2022 113.6 113.6
NMD-B14 SVANTEK SV-104IS BOBTS 16 May 2022 113.6 113.6 B
| NMD-B15 | SVANTEK SV-104I8 80880 16 May 2022 113.5 113.6
NMD-B16 | SVANTEK SV-10415 106120 16 May 2022 113.5 113.8
NMD-B17 SVANTEK | sv 106122 16 May 2022 113.6 115.6
NMD-B18 SVANTEK SV-10418 106123 16 May 2022 113.5 s |

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

113.67+ 0.75 dit

BAFITNSFIULNULASTAINBNITHTING

seauanusauluaoulsznaums

Calibeated by :
(Ms. Phakhinai Khongkomnerd)

Approved by @

\ {Mr. Peera  Detudom)




CALIBRATION LABORATORY CO.,LTD.

2M10-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Pr

Tel. 02-578-03534 Fax: 02-578-2672  www.cababorato -mail salefic fom s
Cl_c NSC-TISTIS 17028
Accredited CALIBHATION Doss
ITRO/IEC I TOoan L

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE DIGITAL THERMOHYGRO METER
[THERMAL ENVIRONMENT MONITOR|
MANUFACTURER : 3m
MODEL / TYPE QUESTemp®32
SERIAL NO. : TPHO50015
CLID. NO. ;231801947
JOB CONTROL NO. : 220324031297

CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD.
7801 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 24 March 2022 DATE OF ISSUED : 26 March 2022

Report of calibration sereening must not be taken in pari. Except complete. Without the app of the C | y Ca., Ltd.

Calibrated By : Oranut Kamchatphai

Calibration Engineer

#

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
26 March 2022

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

the International System of Units ( ST}

Certificate No. Q22031297

F3-011-04/01-12 page 1 of 3
EEaE
L
ElfeE:

@ciccalibration

CALIBRATION LABORATORY CO.LTD. g
2/10-11,14,55 Sol Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 "-'q,’}f:\\\_s
Tel 02-578-03534 Fax: 02-578-2672  www.caHaboralory.com  E-mat laboratory.com R

CLC NSCTISITIS 17025

2 ON B0
Accredited CALINRATE
mO/IEC 17030 (S K

REPORT OF CALIBRATION
NOMENCLATURE DIGITAL THERMOHYGRO METER
[THERMAL ENVIRONMENT MONITOR]
MANUFACTURER : M
MODEL/ TYPE QUESTemp°32
SERIAL NO. TPHO50015
DATE OF CALIBRATION : 25 March 2022
ENVIRONMENT CONDITIONS :
Temperature : 23t 2% Relative Humidity : (553 10) %RH

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

Chilled Mirror Hygr and Temp & 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 9141-5114 S/N.0802282.

TRACEABILITY :
The are bleto | ional System of Units (SI), through Thunder Scientific Corporation.

Certificate No. 19317, Due Date 09 July 2022,

UNCERTAINTY :
The reported ded inty of

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. Q22031297

F3-011-04/01-12 page 2 of 3
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L
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@ciccalibration



CALIBRATIO]
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CLC

Accredited
O/ L Toan

N LA

CONDITION OF CALIBRATION ITEM : GOOD

BORATORY CO.,LTD.

kit F

B

SEC-TISETIS 17028
CALIBHATION (059

MEASUREMENT RESULTS : ( X ) without adj t( )adj
The table in the following gives the calibration results and iated of the
measuring digital thermohygro meter [thermal environment monitor].
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE : WET
Test point Actual Temperature DUC Reading Correction Uncertainty
) (°c) (°c) (%) *(°c)
300 30,03 30.2 -0.17
350 35.00 35.1 -0.10 0.40
40.0 40.03 40.2 -0.17
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(%c) (°c) %oy (°c) *(°c)
30.0 30.03 30.2 -0.17
350 35.00 351 -0.10 0.40
400 40.03 40.2 0.17
3. CORRECTION OF TEMPERATURE : GLOBE BULB
Test point Actual Temperature DUC Reading Correction Uncertainty
{2¢c) (°c) ) (°c) *(°c)
300 30,03 302 -0.17
350 35.00 35.1 -0.10 0.40
400 40.03 40.0 +0.03
Note, The Scope of Accredited TISI Cenificate No. 19C087/0655 Issue 1 Page 36 of 111
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22031297
F3-011-04/01-12 page Jof 3

[=
=

iclccalibration

0|

U3HN 10d.W.10d. AauTaiy wadid Niia

H

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

ARRIATRY 1Y dew 10000

%
za, & 7 Sai Prabolysiin 24, Phanolyothin Bd , Jompsl, Crstuchak. Bangiok 10960
o el ¢ {662) S3-AIT0-72. Faw  (662) S13-A221, -l - k305000 CO. w5000 COm

Heat BOG2_4/22

Heat Stress WBGT Meter Verification Report

Verilication Data

Heat Stress WBGT Meter No.
Brand

Model

Serial No.

B3z Verification Date 16 May 2022
M Ambicnt Temp. 24.5 e
QUESTemp”32 Barometric Pressure © 1011 mmbar
TPHOS0015 Relative Humidity D 48 G

Verification Module No. 21

Verification Module {Electronic Sensor Check) @

WB=125°C ,DB=47.1 'C ,G=693°C

Hesult of Verification : Without Adjustment

‘Wet 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

Verification Module 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)

9.3

68,3 0.0 05

UUC* = UNIT UNDER CALIBRATION

Verified by

Approved by

{Mr.Phakhinai Khongkomnerd )

\ (Mr. Peera Detudom )
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CALIBRATION LABORATORY CO.,LTD. o

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

Tol. 02-5768-03534 Fax: 02-578-2672  www.caHaboratory.com  E-mail:sale@caHaboratory.com "”“' e
s il
moyme 1708 e
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE i DIGITAL THERMOHYGRO METER [AREA
HEAT STRESS MONITOR]
MANUFACTURER METROSONICS
MODEL / TYPE 3 hs-32
SERIAL NO. x MCD070035
CLID. NO. 3 231802272
JOB CONTROL NO. : 220315027536

CUSTOMER : 8.P.S. CONSULTING SERVICE CO., LTD.
7 S01 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 complete, Without the app of the C. Lah, y Co., Lid.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory

21 March 2022

This Calibration Certificate the bility to national

5, which realize the units of measurement sccording to

the International System of Units ( S1)

Certificate No. Q22027536

F3-011-04/01-12 page 1 of 3 IE E
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CALIBRATION LABORATORY Co.,LTD. S

2110-11,14, 55 Sol Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 {_@ 3 THARLAMD
s

Tel. 02-578-03534 Fax: 02-578-2672  www.caHaboratory.com  E-mailsale{@cat-laboratory.com
CLC NSC-TISI-TIS iTa2s
Aceredited CALIBRATION 0059
ISO/IKG 17036 Lo

REPORT OF CALIBRATION
FOR
NOMENCLATURE DIGITAL THERMOHYGRO METER [AREA
HEAT STRESS MONITOR]
MANUFACTURER METROSONICS
MODEL / TYPE ¢ he3R2
SERIAL NO. : MCD070035

DATE OF CALIBRATION § 17 March 2022

ENVIRONMENT CONDITIONS :

Temperature : @3t 2)°c Relative Humidity : (551 10) %RH

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

Chilled Mirror H and Temp & 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 9141-5114 S/N.0802282,

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

Centificate No. 19317, Due Date 09 July 2022,

UNCERTAINTY :

Ao inlied

inty of 7

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

It has been in Calibration (EA-4/02 M:2021)"

I | ding to the "Evaluation of the U inty of M

Certificate No. Q22027536

F3-011-04/01-12 page2of 3 =
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@clccalibration



U3HN 10d.W.19d. AaUTRRY (waHd 91Ne

. &
SUVL15 S0l Frasert Menuk 4 i uS P.S. GONSULTING SERVICE CO., LTD.
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I_ NSCTISITIS 17028 i .r Sol °I|al|n|yn|\-l| 2¢, Fhanolyathin Rd . Jempol, Chalichak. Bangish 10900
AE::«E« CALIMRATION |||;.\'l ""l'li‘i't Tel 1 (B62) S39-4370-T2. Pax 1 (B67) SUIA27Y, Frmanl : Saleancon com . e SpRCOR.COM.

IRO/IEC 1 TO3S

Heat BOG4_1/22

CONDITION OF CALIBRATION ITEM : GOOD Heat Stress WBGT Meter Verification Report
MEASUREMENT RESULTS : (X ) without adjustment () adjustment Yertfientios Data
Heat Stress WBGT Meter No. : ROS Verification Date 16 May 2022
The table in the following gives the calibration resulis and associated measurement uncertainties of the " i METROSONICS Ambient Temp. 245 c
measuring digital thermohygro meter [arca heat stress monitor]. Model : hr-32 Barometric Pressure 1011 mmbar
CALIBRATION DATA Serial No, ¢ MCDO70035 Relative Humidity 49 %
1. CORRECTION OF TEMPERATURE : WET BULB Verification Module { Electronic Sensor Check) ©
Test point Actual Temperature DUC Readi C U Verification Module No. : 21 WB=125°C ,DB=47.1 'C ,G=69.3°C
*e) (°cy %e) (%) (%)
30.0 30.01 29.8 +0.21 SR,
350 35.00 347 +0.30 0.40 ‘Wel Probe Temperature Measurement
400 19.98 19.6 4038 Verification Module Reading ("C) UUC*® Reading ("C) Correstion ("C}) Tolerance Limit {'C)
12.5 12.5 0.0 £ 0.5
Diry Probe Temperature Measurement
2. CORRECTION OF TEMPERATURE : DRY BULB Verification Module Reading ('C) UUC* Reading ('C) Correction (C) Tolerance Limit (°C)
Test point Actual Temperature DUC Reading Correction Uncertainty 471 47.0 0.1 +0.5
( L ) { © c) L c) ( o c) +( L ) Globe Probe Temperature Measurement
Verification Module Reading ("C) UUC* Reading ("C) Correction {C) Tolerance Limit (°C)
300 30.01 29.6 +0.41
69.3 69.3 0.0 o5
350 35.00 34.6 +0.40 0.40 ULC* = UNIT UNDER CALIBRATION
40.0 39.98 396 +0.38 Py |
3. CORRECTION OF TEMPERATURE : GLOBE BULB Verifled by : w L Appeaved hy 5 o
Test point Actual Temperature DUC Reading Correction Uncertainty (Mr.Phakhinai Khongkomnerd ) \1 (Mr. Peera Detudom )
o) (°c) (°c) (°c) *(%)
30.0 30.01 298 +0.21
350 35.00 46 +0.40 0.40
40.0 39.98 39.6 +0,38
Note. The Scope of Accredited TISI Centificate No. 19C087/0655 Issue | Page 36 of 111
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22027536
F3-011-04/01-12 page 3 of 3
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-576-0353-4 Fax: 02-578-2672  www.caHaboratory.com  E-mail:sale@cal-laboratory. com

CLC NSC-TISETIS 17025

Aceredited CALIBRATION 059
IS0/ UEC ATo28 (S

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR)

MANUFACTURER : o 3m

MODEL / TYPE QUESTemp® 32

SERIAL NO. : TPE0S00SS

CLID. NO. ;231802518

JOB CONTROL NO. 220315027535

CUSTOMER 5.P.5. CONSULTING SERVICE CO.,LTD.
7 SOI PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 15 March 2022 DATE OF ISSUED : 21 March 2022

Report of calibration screening must nat be taken in part. Except complete, Without the app of the Calibration Lak v Co,, Lid.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory
21 March 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. Q22027535

F3-011-04/01-12 page 1 of 3
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CALIBRATION LABORATORY CO.LTD. jasems

2/10-11,14,55 Sof Prasert Manukit 2 Yaek 4, Praser! Manukit Rd., Ladphrao, Bangkok 10230 % 7 s
AN

IRt

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cablsboratory.com  E-mail sale@cababoratory. com

CLC NSC-TISITIS 17028

Accredited CALIBRATION 0058
IRO/IEC 1 ToRn CLL

REPORT OF CALIBRATION

NOMENCLATURE H DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR)

MANUFACTURER H M
MODEL/ TYPE H QUESTemp® 32
SERIAL NO. H TPE080058

DATE OF CALIBRATION H 17 March 2022

ENVIRONMENT CONDITIONS :

Temperature : (ﬂ:t 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 Hyg and T 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 9141-5114 5/N,0802282,

TRACEABILITY :
The measurements are traceable to International System of Units (SI), 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 %,

[t has been evaluated ding to the "Eval of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"
Certificate No. Q22027535
F3-011-04/01-12 poge 2 of 3 m E
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CALIBRATION LABORATORY CO.,LTD.

21011

nukit 29 Yaek 4, Pras Aanukit Rd., Lad,

14,55 Soi Prasar

Tel. 02-578-

Cl—c . I " . . . NSC-TISI-TIS 17015

Accredited CALIRRATION has9

mo/AEc 1700

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring digital thermohygro meter (thermal environment monitor).
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE : WET BULB

Test point Actual Temperature DUC Reading Correction Uncertainty
(°cy (*c) (20) i2c) %)
30.0 30.01 29.6 +0.41
350 35.00 34.7 +0.30 0.40
400 39.98 39.7 +0.28
2. CORRECTION OF TEMPERATURE : DRY BULB
Test point Actual Temperature DUC Reading Correction Uncertainty
26 (°c) (°c) (°c) +(°c)
300 30.01 29.6 +0.41
350 35.00 346 +0.40 040
40.0 39.98 39.6 +0.38
3. CORRECTION OF TEMPERATURE : GLOBE BULB
Test point Actual Temperature DUC Reading Correction Uncertainty
(“c) e [ e t(%)
300 30.01 29.8 +.21
350 35.00 348 +0.20 0.40
40.0 39.98 398 +0.18

Note. The Scope of Accredited TISI Certificate No. 19C087/0655 Issue | Page 36 of 111

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

### End of Certificate ###

Certificate No, Q22027535

F3-011-04/01-12 page 3 of 3
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= S.P.S. CONSULTING SERVICE CO., LTD.
7 Indu 24 T mAsRin njHmNT 10900

e 7 Soi Phabolysthin 24, Phasolyothin Rd. Jompel, Craluchak, Banghok 10800

M‘ Tl - {662) 939-AXP0-72 Fax : (662) S134221, F-masl ; SleQpacon cOm.. wwer S0AC0M. COMY

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No. ;. RO7

Brand o 3M

Model . QUESTemp 32
Serfal No. :  TPEOBOOSS

Verification Date
Ambient Temp.
Barometric Pressure

Relative Humidity

16 May 2022
24.5 %
1011  mmbar
48 %

Verification Module (Electronic Sensor Check) ©
Verification Module No. ! 21 WEBE=125°C ,DB=47.1 °C

LG =89.3°C

Without Adjustment

__—
Result of Verification ©

Wet Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading ("C)

Cormrection ("C)

Tolerance Limit ("C)

12.5 12.6

=0.1

+0.5

Dry Probe Temperature Measurement

Verificution Module Reading (°C) UUC* Reading ("C)

Carrection ("C})

Tolerance Limit ("C)

47.1 47.1

0.0

+0.5

Globe Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading (°C)

Correction ('C)

Tolerance Limit (°C)

69.3 69.3

0.0

1 0.5

UUC® = UNIT UNDER CALIBRATION

Verified by AL A S | e A

(Mr.Phakhinai Khongkomnerd )

Approved by

i = et — )

‘ (Mr. Peera Detudom )




CALIBRATION LABORATORY CoO.,LTD.

2/10-11,74, 55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladphrao Bangkok 10230 %
Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com  E-malsale@cattaboratory com

CLC NSC-TISISTIS 17024
CALIMRATION B0sy
¥

et N N
RHRE

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR)
MANUFACTURER i M
MODEL / TYPE QUESTemp® 34
SERIAL NO. : TEH090208
CLID. NO. t 231802513
JOB CONTROL NO. 1 220315027537
CUSTOMER  : 5.P.S. CONSULTING SERVICE CO., LTD.

7501 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 complete. Without the apy 1 of the Cali Lab y Co., Ltd.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory

21 March 2022

This Calibration Certificate d

the bility to national ‘which realize the units of measurement according to

the International System of Units ( S1)

Certificate No. Q22027537

F3-011-04/01-12 page 1 of 3 E E
L4
[E1E:

@ciccalibration

CALIBRATION LABORATORY CO.LTD. jncecs

2/10-11,14, 55 Sol Prasent Manukit 20 Yaek 4, Prasert Manukil Rd., Ladphrao, Bangkok 10230 %, Py -
Tel, 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com  E-maksale@eaklabocatory.com .

CLC NACTISI-TIS 17028
Aceredited CALIBRATION a5y
IRO/TEC 17035 CLL

TR

REPORT OF CALIBRATION

FOR
NOMENCLATURE DIGITAL THERMOHYGRO METER

(THERMAL ENVIRONMENT MONITOR)

MANUFACTURER : M

MODEL/ TYPE : QUESTemp® 34
SERIAL NO. TEH0%20208
DATE OF CALIBRATION H 17 March 2022

ENVIRONMENT CONDITIONS :

Temperature : 23t2)°% Relative Humidity : (55 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. W1-305-74. The calibration was performed by using

Chilled Mirror Hygr and T & 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 9141-5114 S/N.0802282.

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

Certificate No. 19317, Due Date 09 July 2022,

UNCERTAINTY :

The reported ded uncertainty of

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 Ul inty of M in Calibration (EA-4/02 M:2021)"

Certificate No. Q22027537

F3-011-04/01-12 page2of 3
@

#ciccalibration



CALIBRATION LABORATORY Co0.,LTD.

2110-11,14, 55 Soi Prasert Manukil 25

U3HN 1047108, AouTaAt wedid i

i Pracar M £ 3
4, Prasert Manciit Rd, Lod § £ S.P.S_ CONSULTING SERVICE CO., LTD.
Tel. 02-578-0353-4 Fax: 02-57, www.cakaboeatory com i.é‘ & 7 ndu 24 o WRIRTNY NHNNT 10900
SI-TIS 17024 3 7 Soi Phabolysihin 24, Fraholyotnin Rd. Jomgel, Chatuchak, Bangkok 10900
AE.I.T:E.: EAUHRRATHO g0 0 i T (52)SSAVOT P 162 13021 o et com. vt
IBO/IEC 17025 L Hew BOG4_3/22
CONDITION OF CALIBRATION ITEM : GOOD Feat Stress WEGT Meler Vesifialion Report
MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment ol
: Heat Stress WBGT Meter No. :  ROB Verification Date t 16 May 2022
The table in the following gives the calibration results and iated intics of the . e
Brand E ] Ambient Temp. t 245 e
ing digital th hygro meter (thermal environment monitor). Model © QUESTemp 34 Barometric Pressure © 1011 mmbar
IBRATI A Serial No. :  TEHO090208 Relative Humidity ;48 %
1. CORRECTION OF TEMPERATURE : WET BULB Verification Module ( Electronic Sensor Check)
Test point Actual Temperature DUC Reading Correction Uncertainty Verification Module No. : 21 WB=125°C ,DB=47.1 °C ,G=693°C
B o o o o
C . -+
L) ) i) =8) S | — = |
30.0 30,01 29.8 +0.21 Result of Verification : Without Adjustment
350 35.00 4.8 +0.20 0.40 Wet Probe Temperature Measurcment
40.0 29.08 197 1028 Verification Module Reading (°C) UUC* Reading (°C) Correction ("C}) Tolerance Limit (°C)
12.5 12.4 0.1 +0.5
Dry Probe Temperature Measurement
2. CORRECTION OF TEMPERATURE : DRY BULB Vesifieation Module Reading ("C) UUC* Reading ('C) Correstion ('C) Tolerance Limit (°C)
Test point Actual Temperature DUC Reading Correction Uncertainty 471 47.0 0.1 +0.5
( o c) ( o ) ( =] c) ( o c) i( Oc ) Globe Probe Temperature Measurement
Verification Module Reading (°C) UUC* Reading ("C) Correction (°C) Tolerance Limit {'C)
30.0 30.01 297 +0.31
69.3 69.4 -0.1 + 0.5
350 35.00 4.7 +0.30 0.40 UUC* = UNIT UNDER CALIBRATION
400 39.98 39.6 +0.38
AT
3. CORRECTION OF TEMPERATURE : GLOBE BULB Verified by R — Approved by . :
Test point Actual Temperature DUC Reading Correction Uncertainty (Mr.Phakhinai Khongkomnerd) “ (Mr. Peera Detudom)
(°c) t%c) (°c) (°c) *(°c)
30.0 30.01 30.0 +0.01
35.0 35.00 350 0.00 0.40
40.0 39.98 40.0 -0.02

Note. The Scope of Accredited TISI Cenificate No. 19C087/0655 Issue 1 Page 36 of 111

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

### End of Certificate ###

Certificate No. Q22027537

F3-011-04/01-12 page 3 of 3
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
Uil

e

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
MSC-TISLTIS1T02S
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21CH1216
Page.: 10f2

Certificate of Calibration

Equipment : pH Meter
Manufacturer : HANNA
Model : HI 3512
Serial No. : 08685754
ID No. : -
Condition As-Received: Used Item
1 v v
lenasmsdauiisuwdasiiamsdenzvaamminia Recelved Date 14 September 2021
2 Calibration Date : 16 September 2021

Reference : 2109-0508WN-1
Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Phaholyothin 24, Phaholyothin Road,
Jompol, Chatuchak, Bangkok10900

Ambient Temperature : (25 ¢+ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by : Walalak Sirithean

Approved by :
Approved Signatory
(/) Malee Butkruea
() Saithip Meangmai
( ) Warakomn Lerngagtrakul

Issue Date : 22 September 2021

The Uncertainties are for a confidence probability of approximately 95%

siher than in full

This certificate may nat be reprod cept with the prioe writien

Approval of the head of Corporste Services 3 : Equipment Calibr ud Testing Services

A 0032410



)
¥’
“\ Cert. No.: 21CH1216
% Page. 20f2
|h Condition of this calibration result
// 1. Reference Standard Instrument : -
1 Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 20E3666 14 Oct 2021

Buffer Solution Manufacturer Lot No. Exp. date
i pH 4.008 CPA chem 754028 28 June 2023
[2 pH 6.985 CPA chem 725927 12 Jan 2022
A pH 10,015 CPA chem 761018 02 Aug 2022

S

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

] Nominal Standard Uncertainty of Coverage
b Unit Under Value Voltage | Actual Reading Measurement factor
Calibration In
& pH _ﬁ% mv pH (am¥ “
J pH Meter 4.000 177.48 1779 4.000 0.058 2.00
!.' S/N.: 0BEB5T54 7.000 0.00 0.4 7.000 0.058 2.00
‘ 10.000 17748 | -177.2 | 10.000 0.058 2.00
A Function : pH Measurement
|| Performing three buffers standard curve by using buffer nominal pH (4,7,10)
)I Unit Under Standard pH Actual pH [Actual mV | Uncertainty of Coverage
h Calibration Buffer Solution Reading | Reading | pH measurement factor
@ (mv) ) K
A pH Electrode 4.008 4,008 168.2 0.0046 2.00
- |S/N.: 061416CM 6.985 6.985 -4.4 0.0075 2.00
\ 10.015 10.013 -178.9 0.013 2.05

To o

NoENTE

1

.

-o0o-

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

LSS USSR USSR USSR LS UCSR USSR UCSRUCS S LSS LSRUACSSR LSS
a 1072797
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
CERTIFICATE No: 21M3168 PAGE:20F2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL 7 BSA2245-CW
MANUFACTURER : SARTORIUS SIN : 36591842
1D No g BA 08/61 RECEIVED DATE : 19-Mar-21
AIR PRESSURE . 1009mbar + 1mbar CALIBRATION DATE  : 19-Mar-21
AMBIENT TEMPERATURE 4°Cc£1°C RELATIVE HUMIDITY : 52 9%RH = 10 % RH
CONDI IS RESULTS

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADIUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.00007
0.1 0.1000 0.0000 0.000075
0.2 0.2000 0.0000 0.000076
0.5 0.5000 0.0000 0.000076
1.0 1.0000 0.0000 0.000077
2.0 2.0000 0.0000 0.000077
5.0 5.0000 0.0000 0.000079
10.0 10.0000 0.0000 0.000082
20.0 20.0000 0.0000 0.000086
50.0 50.0000 0.0000 0.00013
100,0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0,00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 N\l 4 2 100.0000
3 100.0000
2 l 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED 8Y A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 RN 02

QUALITY CALIBRATION CO.,LTD. \L‘\\__E__,/'/r’
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584 e
www.qealibration.com ”‘3,4/,;‘\'-?‘\.‘\“ HSC-TISTI
LU T CALMRATION 004%

CERTIFICATE No : 22M2568 PAGE:10OF2
REFERENCE No: 64386-2

Certificate of Calibration

EQUIPMENT 3 DIGITAL BALANCE
MANUFACTURER i SARTORIUS
MODEL H BSA2245-CW
SERIAL No 3 36591842

ID No H BA 08/61
CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO,, LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : TETNITHI W.
CALIBRATION DATE 5 11-Mar-22
v
APPROVED BY :
PONGSAK J.
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.

F-G010 RE
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 21TW92

Page.: 1 of 2
Certificate of Testing

Equipment : DO Meter
Manufacturer : ¥sl
Model : 5100
Serial No. : 01H1079 AB
ID No. : -
Received Date : 19 April 2021
Test Date : 21 April 2021
Reference : 2104-0372WN-1
Submitted by : 5.P.S. Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd.,

Jompol, Chatuchak, Bangkok 10900
Laboratory Condition : Temperature (25+5)°C

Humidity (50 + 20) %
Test Procedure : In - house method : CP-CHS

by Comparison Technique with Azide Modification Method
Tested by : Walalak Sirithean
— E—

Approved Signatory

{ ) Malee Butkruea
() Saithip Meangmai
( v) Warakom Lerngagtrakul
Issue Date : 26 April 2021
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 21TW92

Page.: 2 of 2
Result :  Dissolved Oxygen Meter Adj With Air 100 % GietlNo et
Page.: 1 of 2
Dissolved Oxygen Probe No.: 144100195
- -
Certificate of Testing
Titration Method DO Meter s ot
tandard Deviation .
(Azide Modification Method) Reading Equipment : DO Meter
Manufacturer :
(mgiL) (mglL) (mg/L) s
Model : 5000-230V
80 7.9 B.0055 Serial No. : 158100751
ID No. : -
Received Date : 20 April 2022
This report was certified only for the instrument we tested.lt is allowable to use for study Test Date : 21 April 2022
; . a AR d

the systemn eﬂ'imency.TfI:e. environmental impact ac_:ntrok alnat"i prasa_nt to organization it may concerne s . T

Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
Submitted by : 5.P.S. Consulting Service Co. Ltd.

other in full,without written approval of the laboratory
7 Phaholyothin 24, Phaholyothin Road.,

Jompol, Chatuchak, Bangkok 10900

-o0o- Laboratory Condition : Temperature (2515 )°C
Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by :
Approved Signatory

(/) Malee Butkruea
() Saithip Meangmai
( ) Warakomn Lerngagtrakul

Issue Date : 25 April 2022

a 1052037 B 0286555



@
& «

Cert.No.: 22TW98
Page.: 2 of 2

.-

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

5
] Instruments Serial No. ID No. Certificate No. Due Date ﬁ
1) Burette - 130BU10 21CG1389 25 Mar 2023 |
| : 2) Balance 1126143764  140RCO004 21MM430 21 Sep 2022 I
2. Standard Material :- :
| : Material Manufacturer Lot.No. Assay q
] Sodium Thiosulfate pentahydrate Merck AM1763316 100.2% :
ﬁ Result : Dissolved Oxygen Meter Adjustment With Air 100 % ;l
)
‘ : Dissolved Oxygen Probe No.: 14J100195 ,
Titration Method DO Meter ?/

Standard Deviation

(Azide Modification Method) Reading I
(mg/L) (mgiL) (mg/L) ?6
8.12 8.14 0.0084 : \

y

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concemed
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkne, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fux (662) 809-4584

CERTIFICATE No: 21T0599 PAGE:20F2

Calibration Report

EQUIPMENT 5 COD REACTOR

MANUFACTURER : HACH MODEL 3 DRB 200

1D NUMBER g DRB 02/59 SERIAL NUMBER 2 15110C0235
RECEIVED DATE 3 20-Jan-21 CALIBRATION DATE H 2]-Jan-21
AMBIENT TEMPERATURE 3 23°c1°C RELATIVE HUMIDITY 32 %RH + 10% RH
CON N OF THIS F CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON 19 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm. AND PLACED THE TENTH THERMOCOUPLE
WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE UNIFORMITY WAS MEASURED BETWEEN
REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

REFERENCE STANDARD INSTRUMENTS :-

il

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITHTC TYPE K HYDRA 2635A 8009008 2077223 1-Jul-2]

Lol

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 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.
RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT

ololo
@ i
Stetllielote

s

BLOCK No.1 BLO(.K No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. 1 2

Controller temp e (°C) 150 150

Indicating Temperature 150 150

I 150.4 150.4
< 2 150.8 150.0
g 3 150.7 1494
7 4 151.1 150.5
Ll 5 151.0 150.0
o 6 150.8 140.5
g8 7 150.9 150.8
£ 8 151.2 150.8
R 9 1509 1503
B 10 150.6 150.4
= 11 1504 1502
£ 12 149.6 150.6
g 13 149.3 150.3
= 14 149.4 149.8
15 149.9 1502
Uncertainty of M (£2C) 0.86 0.86

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED i
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 Reva vy

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

CERTIFICATE No : 22T0569 PAGE: 1 0F2
REFERENCE No: 63773-1

Certificate of Calibration

EQUIPMENT E COD REACTOR

MANUFACTURER : HACH

MODEL : DRB 200

SERIAL No - 15110C0235

ID No : DRB 05/59

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

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

CALIBRATED BY ' CHAICHARN CH.

CALIBRATION DATE - 21-Jan-22
APPROVED BY 5 ——
PONGOAK J.
ISSUED DATE 5 21-Jan-22
RECEIVED DATE : 19-Jan-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, Luksong, Bangkac, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T0569 PAGE:2 OF 2
Calibration Report

EQUIPMENT § COD REACTOR

MANUFACTURER 3 HACH MODEL H DRB 200

1D NUMBER . DRB 05/59 SERIAL NUMBER H 15110C0235

RECEIVED DATE H 19-Jan-22 CALIBRATION DATE £ 21-lan-22

AMBIENT TEMPERATURE : 23l C RELATIVE HUMIDITY 52 %RH + 10% RH

h 5 il :

L TH'[S INSTRUMEN'[‘ WAS CAL[BRATED BY DI'REE.'I' MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUFPLE AT THE
CENTER OF THE REACTOR.

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL ssnmm CERTIFICATE No
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 21T6767
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PL.ACB OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

CD(DCD 9 (1 (2
336
sjsilficlole

10-Jul-22

BLOCK No.l BLOCK No.2
FRONT
TEMPERATURE MEASUREMEN‘!‘ AOCUR.AC‘Y TEST
[Block No. 2
Controller temperature (°C) 145 145
Indicating Temperature 145 145
1 150.1 149.8
2 150.3 149.6
E 3 150:1 150.0
2 7] 1504 150.0
& 5 150.1 149.9
e, 6 150.1 1495
7 50.6 150.0
g ] 50.4 1503
9 49.8 50.1
5 495 495
2 506 50.
% 7 30. 502
13 49.¢ 150.
= 14 1502 149.6
[B 149.5 149.7
Uncertainty of Measurement( °C) 0.86 0.86

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIF™ “"'/

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD

214 Bangwack Rd. Bangpai Bangkae Bangkok 10160
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 hup://www.mit.in.th

L N
CALIBRATION CERTIFICATE

Certificate No. : AD2108-008-0001
Date Issued : 16-Aug-21

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

7 Soi Phaholyothin 24 Phaholyothin Road., Jompol. Chatuchak,
Bangkok 10900

Customer

Equipment Block Digestion (Gerhardt, TR)

Manufacturer Gerhardt
Model -

Serial No. : 4061832
1D No./Tag No. : K101/43
Date Received : 06-Aug-21

Date Calibrated v 15-Aug-21

Calibrated by : Mr. Auttapol Kunaumpol

or Calibration Procedure Used

In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).
Result of Calibration

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

coverage factor k = 2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Technical Manager, Miracle International Technology Company Limited.

CERTIFIED

Approved by :
( Mr. Tassanai Suksukon )
Technical Manager

Page 1 of 2

LIIN -

LIN«LIIN - LTI »

«LIIN-LIIN -

LEIN » LIIN « LI - LTI - LTI « LTIN

LI = LUN - LTIN - E1IN -

< MIT » MIT « MIT = MIT « MIT » MIT« MIT » MIT « MIT « MIT « MIT » MIT« MIT » MIT+ MIT» MIT + MIT« MIT« MIT« MIT




Certificate No. : AD2108-008-0001

Environment : Ambient Temperature ; (25 +2)°C
Relative Humidity : (50 + 15)%R1

Calibration Setting Indicating Measured Measured Overall
Temy Temy Temy Stability! Uniformity® Variation’
(°C) (°C) (°C) (°C) (°C) (°C)
380 380 380 1.03 1.51 2.60

- . . 4
.rmf;’r::i‘:;'q 5 Standard Reading (°C), Probe No. 8 is Reference Probe U“f::omc;“"

No. 1 No. 2 No. 3 No. 4 No. 5
380.46 380.79 380.65 380.83 380.53
No. 6 No. 7 No. 8 No. 9 No. 10
380.57 379.82 380.26 379.62 380.52
No. 11 No. 12 No. 13 No. 14 No. 15
380.36 380.53 38047 380.73 380.35
No. 16 No. 17 No. 18 No. 19 No. 20
380.23 379.61 379.71 380.50 380.77

Without adjustment

No. 1 No. 6 No. 11
No. 2 No. 7 | No. 12
No. 3 No.8 | No.13 Top view position
No. 4 No.9 | No. 14
No.5 | No. 10 | No. 15

Measurement Standards Used & Traceabilitly :
The International System of Units (S1) through

MIT Certificate No. AD2108-085-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 02-Feb-22

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of measurcd temperatures between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maxi and mini measured temy ghout observation time.

4. The uncertainty of is i p stability.

End of Certificate
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