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Aldicarb High-Performance Liguid Chromatographic
Method™
2 Aldicarb Sulfone High-Performance Liquid Chromatoeraphic
Method™
3 Aldicarb Sulfoxide High-Performance Liguid Chromatographic
Method™
4 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma
Method™
6 Barium Digestion, Inductively Coupled Plasma Method'”
7 o-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
8 [3-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
9 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
10 ¥-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
11 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode
Method™!
12 Cadmium 1) Digestion, Direct Air-Acetylene Flame
Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma

13 Carbaryl...

LT
hduil GREFENTE WA
13 Carbaryl High-Performance Liquid Chromatoeraphic
Method™
14 Carbofuran High-Performance Liquid Chromatographic
Method™
15 Chemical Oxygen Demand 1) Open Reflux, Titrimetric rmethod™

16

18

19

20
21

22

23

24

25

Chlordane

Chromium

Color

Copper

Cyanide
4,4'-DDD

4,4'-DDE

4.4"-pDT

Dieldrin

Endosulfan |

2) Closed Reflux, Colorimetric method™

3) Closed Reflux, Titrimetric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method™

1) Digestion, Direct Air-Acetylene Flame
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®!

3) Digestion, Inductively Coupled Plasma
Method™

ADMI Weighted-Ordinate Spectrophotometric
Method™

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

2) Digestion, Inductively Coupled Plasma
Method'

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

Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

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

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

Ligquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

N

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

27 Endosulfan Sulfate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

30 Formaldehyde Distillation, Colorimetric Method™

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

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

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

34 Hexavalent Chromium Colorimetric Method™

35 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 Liguid-Ligquid 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 Methr_

il dnsuany EERILEREY

40 Methiocarb High-Performance Liquid Chromatographic
Method!™

41 Methomyl High-Performance Liquid Chromatographic
Method™

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

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

aa 1-Naphthol High-Perfarmance 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 Liguid Chromatographic
Method™

48 | pH Electrometric Method™

a9 Phenals 1) Distillation, Chloroform Extraction Method™®
2) Distillation, Direct Photometric Method'™

50 Propoxur High-Performance Liquid Chromatographic
Method™

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

52 Settleable Solids Settleable Solids Method™

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

54 | Temperature Laboratory and Field Methods™

55 | Total Dissolved Solids Dried at 180 °C

40 Methiocarb....

56 Total Kjeldahl Nitrogen...
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56 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™ Barium Digestion, Inductively Coupled Plasma
57 | Total Phosphorous Digestion, Colorimetric Method™ Spectrometric Method!™
58 | Total Suspended Solids Dried at 103-105 °C* 9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
59 | Toxaphene Liquid-Liquid Extraction, Gas Chromatosraphic/ Mass Spectrometric Method!®
Mass Spectrometric Method™ 10 Benzene Purge and Trap Gas Chromatographic/
60 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method™
Colorimetric Method; Calculation™ 1 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
61 Turbidity Nephelometric Method™ Mass Spectrometric Method!™
62 Zinc 1) Digestion, Direct Air-Acetylene Flame 12 Benzo(kifluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Method! Mass Spectrometric Method®
2) Digestion, Inductively Coupled Plasma 13 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/
Method™ Mass Spectrometric Method™
14 Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
@y $1uau 126 18m3 Mass Spectrometric Method™
Fmuit a5uany AT 15 Benzo(g,h,i)perylena Liquid-Liquid Extraction, Gas Chromatographic/
1 Acenaphthene Liquid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method™ 16 Beryllium Digestion, Inductively Coupled Plasma
2 Acetone Purge and Trap Gas Chromatographic/ Spectrometric Method™
Mass Spectrometric Method™ 17 Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 18 Bis(2-ethylhexyliphthalate Liquid-Liquid Extraction, Gas Chromatographic/
4 |Anthracene Liquid-Liquid Extraction, Gas Chromatagraphic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 19 Bromodichloromethane Purge and Trap Gas Chromatographic/
5 Antimony Digestion, Inductively Coupled Plasma Mass Spectrometric Method™
Spectrometric Method!” 20 Bromoform Purge and Trap Gas Chromatographic/
6 Arsenic 1) Digestion, Hydride Generation/Atomic Mass Spectrometric Method™
Absorption Spectrometric Method™! 21 Butanaol Purge and Trap Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma Mass Spectrometric Method™
Method™ 22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'™
Mass Spectrometric Method!™ 23 Cadmium Digestion, Inductively Coupled Plasma
‘ Spectrametric Method® -—

& Barium... 24 Carbazole...
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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-Chloreaniline Liquid-Liquid Extraction, Gas Chromatographic/
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 Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatoeraphic/
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 (I} Digestion, Inductively Coupled Plasma
Spectrometric Method; Colorimetric Method;
Calculation

35 | Chromium (VI) Colorimetric Method™

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

37 Cyanide

Distillation, Colorimetric Method™ |

38 2,4-D...

it dsuaiie KERITRRE

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

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

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

41 DDT 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™

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

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

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

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

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

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

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

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

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

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

Mass Spectrometric Method'

54 1,2-Dichloropropane...
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54 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
55 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
56 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
57 Dieldrin Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®)
58 Diethyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,8-Dimethylphenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
61 2 4-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
63 Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthene Liquid-Liguid Extraction, Gas Chramatographic/
Mass Spectrometric Method™!
68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
69 Heptachlor Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

P |
AIMUN
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70 Heptachlor epoxide...

70

71

72

13

74

75

76

77

78

79

a0

81

82

Heptachlor epoxide

Hexachlorobenzene

Hexachlore-1,3-butadiene

n-Hexane

o-HCH

B-HCH

y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2 3-cd)pyrene

Isophorone

Lead

Manganese

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

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

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

Purge and Trap Gas Chromatographic/

Mass Spectrornetric Method™

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

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

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

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

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

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

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

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

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame
Method™

2) Digestion, Inductively Coupled Plasma

Spectrometric Method @

B3 Mercury...
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83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!®

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

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

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

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

88 2-Methylphenaol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

89 2-Methylnaphthalene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

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

91 Naphthalene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

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

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

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

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

96 Polychlorinated Biphenyls Liguid-Liquid Extraction, Gas Chromatographic/

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

Mass Spectrometric Method™!

dndud gsuany AFamsnzid
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
a7 Pentachlorophenol Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
98 pH Electrometric method™
99 Phenanthrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™®
101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
102 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®
103 | Silver Digestion, Inductively Coupled Plasma Method™
1084 | 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 (Gs-Cy) Purge and Trap, Gas Chromatographic
Method!!*2%
110 | TPH (C.a-Cie) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®#
111 TPH (C.15-Cas) Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic Method®#2

- PCB-1242...

112 1,2 4-Trichlorobenzene...
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112 1,28-Trichlorobenzene Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

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

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

119 Vanadium Digestion, Inductively Coupled Plasma
Spectrometric Method™

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

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

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

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

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

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

126 | Zinc 1) Digestion, Direct Air-Acetylene Flame

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

- GE -
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Antimany

Arsenic

Beryllium

Cadmium

Carbon Monoxide

Chlorine

Chromium

Cobalt

Copper

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

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

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

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

Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

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

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

Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographic
Method®™!

2) Isokinetic Sampling, lon Chromatographic
Method'®!

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

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

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

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

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

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

10 Cresol...
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13

14
15

16

17

18

20

21

Cresol

Dioxins/Furans

Hydrogen Chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Adsorption Sampling, Gas Chromatographic
Method™
Isokinetic Sampling®

1) Absorption Sampling, lon Chromatographic
Method®!

2) Isokinetic Sampling, lon Chromatographic
Method®!

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method®™

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

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

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

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

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

2) Isckinetic 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

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

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

24 Tellurium lsokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

25 Tin Isckinetic Sampling, Digestion, Inductively
Coupled Plasma Method!™

26 Total Suspended Particulate Isokinetic Sampling, Gravimetric Method™

27 Vanadium Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method!™

28 Xylene 1) Adsorption Sampling, Gas Chromatographic

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

fafnavisatanitlailduds d1uqu 38 stems
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Acrylonitrile

Aldrin

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method!11327]

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**27)

1) Waste Extraction, Separatory Funnel
Liquid-Liguid Extraction, Gas Chromatoceraphic
Method 1231

2) Soxhlet Extraction, Gas Chromatoeraphic

Method1®23]

Method® -
2 Sulfur Dioxide...

3 Antimony...
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Antimony

Arsenic

Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!616!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 14151

3) Digestion, Flame Atomic Absorption
Spectrometric Methad!™1¢

4) Digestion, Inductively Coupled Plasma
Method =

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!té471

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 16151

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

4) Digestion, Inductively Coupled Plasma
Method 713

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method B89

2) Digestion, Inductively Coupled Plasma
Method 719!

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 164

2) Digestion, Inductively Coupled Plasma
Method 719

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 9%

3) Digestion, Flame Atornic Absorption
Spectrometric Method %!

1) Digestion, Inducti lasma
Method 19!

8 Chlordane...
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Chlordane

Chromiurm

Chromium (V1)

Cobalt

Copper

1) Waste Extraction, Separatory Funnel
Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method 928

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 128!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method516]

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method (14191

3) Digestion, Flame Atomic Absorption
Spectrometric Method!16!

4) Digestion, Inductively Coupled Plasma
Method 19!

1) Waste Extraction, Colorimetric Method (128!
2) Alkaline Digestion, Colorimetric Method &18!
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!5€

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 18451

3) Digestion, Flame Atomic Absorption
Spectrometric Method(19!

4) Digestion, Inductively Coupled Plasma
Method 744

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1615

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

4) Digestion, Inductively Coupled Plasma

Method 743!

13 24-D...
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13

14

15

19

2,4-D

DDD

DDE

DoT

Dieldrin

Endrin

Heptachlor

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method 128

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method 1

1) Waste Extraction, Separatory Funnel Liguid-
Liquid Extraction, Gas Chromatographic
MethodH 1423

2) Soxhlet Extraction, Gas Chromatographic
Methﬂdm'm

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic
Method!19#]

2) Soxhlet Extraction, Gas Chromatographic
Method!to22]

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic
Method!l#23]

2) Soxhlet Extraction, Gas Chromatographic
Method[m,ﬁl

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

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

1) Waste Extraction, Separatory Funnel Liguid-
Liquid Extraction, Gas Chromatographic
Method!*#3]

2) Soxhlet Extraction, Gas Chromatographic
Method!1e23

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

Met th“ 2,231

2) Soxhlet Extraction...

B

21

22

23

24

25

Kepone

Lead

Lindane

Mercury

Methoxychlor

Mirex

2) Soxhlet Extraction, Gas Chromatographic
Methoghe.2l

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

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method(!128!

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 4451

3) Digestion, Flame Atomic Absorption
Spectrometric Method!™ 4

4) Digestion, Inductively Coupled Plasma
Method 19!

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method 1928

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1929

1) Waste Extraction, Digestion, Cold-Vapor
Atomic Absorption Spectrometric Method™ !
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method'®”!

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

2) Soxhlet Extraction, Gas Chromatographic
Method!%

1) Waste Extraction, Separatory Funnel Liquid-
Liguid Extraction, Gas Chromatographic/Mass
Spectrormetric Method™2#

2) Soxhlet Extraction, Gas Chromatographic
Method!10.23!

26 Molybdenum...
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26

27

28

29

30

Molybdenum

Nickel

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

Pentachlorophenol

pH

1) Waste Extraction, Digestion, Flarme Atomic
Absorption Spectrametric Method!161¢!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 14491

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

4) Digestion, Inductively Coupled Plasma
Method T3

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

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

3) Digestion, Flame Atomic Absorption
Spectrometric Method!18!

4) Digestion, Inductively Coupled Plasma
Method 713

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

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2%!

1) Waste Extraction, Separatory Funnel Liguid-
Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!*#28!

2) Soxhlet Extration, Gas Chromatographic/Mass

Spectrometric Method!%#®

Electromatric Method!?222

31 Selenium...
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32

33

34

35

Selenium

Silver

Silvex

Thallium

Toxaphene

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methodl16211

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 8671

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

4) Digestion, Inductively Coupled Plasma
Method 431

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method-5161

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1617

3) Digestion, Flame Atomic Absorption
Spectrometric Method!"16!

4) Digestion, Inductively Coupled Plasma
Method 1]

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method!*24

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

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 411

2) Digestion, Inductively Coupled Plasma
Method 131

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad!#2¢

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®?!

36 Trichloroethylene...
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38

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method!3#7

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%47

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 16141

2) Digestion, Inductively Coupled Plasma
Method 713

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 415

3) Digestion, Flame Atomic Absorption
Spectrometric Method!14

4) Digestion, Inductively Coupled Plasma
Method 7451

dsuaiie
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!22!

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

Saxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#8

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 948!

1) Digestion, Flame Atomic Absorption
Spectrometric Method!18!

2) Digestion, Inductively Coupled Plasm
Method!"1%!

6 Arsenic...

anuil fsuAY EERIGEREY

& Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method"!"!
2) Digestion, Inductively Coupled Plasma
Method! 5!

7 Atrazine Soxhlet Extraction, Gas Chromatographic
Method 19231

8 Barium Digestion, Inductively Coupled Plasma
Methadth 12

9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!92#!

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

11 Benzolblfluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 12!

12 Benzolkifluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1228!

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

14 Benzolalpyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!22!

15 Benzo(g,h,l)perylena Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%%!

16 Beryllium Digestion, Inductively Coupled Plasma
Method! 4!

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

18 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic
Methodl1e24

19 Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!427!

20 Bromaform Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!**2"

21 Butanol...
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21 Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#"!

22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic
Method!10.24

23 Cadmium 1) Digestion, Flame Atomic Abserption
Spectrometric Method!™ 1%
2) Digestion, Inductively Coupled Plasma
Method!"*!

24 Carbazole Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%22!

25 Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**?7

26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*27

27 Chlordane Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%#

28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 128!

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

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*2"!

31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method#2™

32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method™"%%!

33 Chromium 1) Digestion, Flame Atomic Absorption
Spectrometric Method! !
2) Digestion, Inductively Coupled Plasma
Method!13!

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

Alkaline Digestion Colarimetric Method

Calculationt @158l
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35
36

37

38

39

40

41

a2

43

an

45

a6

a7

a8

49

50

Chrorniurm (V1)

Chrysene

Cyanide

DDE

DOT

Dibenz{a,h)anthracene

Di-n-butyl phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzena

3 3" Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

Alkaline Digestion, Colorimetric Method!®#!
Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! %28

Extraction, Distillation, Colorimetric
Method!2930311

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!

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

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method™®#%

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!128!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1028!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 192!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 1928

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method028

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

Soxhlet Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method 928!

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

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 127!

Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!'*2"! I

35 Chromium (VI)...

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

53 2,4-Dichlorophencl Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Methad!1928!

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**?7!

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'**7!

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*27!

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

58 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic
Method!10:24]

59 2,4-Dimethylphencl Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%#!

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

61 2 4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method1928!

62 2 6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Methodl?28!

63 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic
Method(1024

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

65 Endrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!*2!

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

&7 Fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method!*#! -
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68 Fluorene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method 1028

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

70 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%28!

71 Hexachlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1028

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

73 n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method1#27!

74 o-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method1%28

75 B-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%28

16 Y-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%28!

7 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Methog!!%2#

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

79 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/iass
Spectrometric Method1028!

80 Isopharone Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method1%28!

81 Lead 1) Digestion, Flame Atomic Absorption

Spectrometric Method™#!

2) Digestion, Inductively Coupled Plasma

o -_

68 Fluorene...

82 Manganese...
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82 | Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method™4
2) Digestion, Inductively Coupled Plasma
Method!™1¥

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

84 Methanol Equilibrium Headspace, Gas chromatographic
Method 1124

85 Methoxychlor Soxhlet Extraction, Gas Chromatographic
Method[lﬂ.zlﬂ

86 Methyl bromide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2"!

87 Methylene chleride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!427!

88 2-Methylphenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!028

89 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!02#

90 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*27

a1 Naphthalene Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method™*?7!

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

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

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

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

Spectrometric Method™*2l

96 Polychlorinated...

anduit fsuaie 5
96 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic/Mass
- Aroclor 1016 Spectrometric Method1%2
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
97 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"%%
98 Phenanthrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%2®
99 Phenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1928!
100 Pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1922!
101 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™2!!
102 | Silver Digestion, Inductively Coupled Plasma
Method!" !
103 Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*27!
104 1,1,2 2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method1*27!
105 Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method1#27!
106 Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2"!
107 | Toxaphene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!102%!
108 | TPH (Co-Ca) Purge and Trap, Gas Chromatographic

Method!**22!

109 TPH (C.5-Cyg)...
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109 | TPH (C.g-Cis) Soxhlet Extraction, Gas Chromatographic
Method!0#!

110 TPH (Coy6-Cas) Soxhlet Extraction, Gas Chromatographic
Method!e2a!

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

112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!"**"

113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*"!

114 Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#2"!

115 | 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method*#!

116 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method2!

117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method!%?7)

118 Vanadium Digestion, Inductively Coupled Plasma
Method!™ 1

119 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'#2"!

120 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1%27]

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

122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method**4"!

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

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

Spectrometric Method[‘“ﬂ-—

125 Zinc...
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125 | Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method!"19!

2) Digestion, Inductively Coupled Plasma
Method!(™1%!
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4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed, Washington, DC: APHA, 2023.

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

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

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

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

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

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

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

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

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

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 60100, 2018

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

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

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

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Mercury in Liquid Waste (Manual Cold-Vapor
Technique, SW-846 Method 7470A, 1994

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique, SW-846 Method 7471B, 2007.

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

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

80150, 2003, -

23. United States...

- GE -

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

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phthalate Esters by Gas Chromatography with Electron
Capture Detection (GC/ECD). SW-846 Method BOG61A, 1996.

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

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

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

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

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

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

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

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

33. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 200&.-
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00:00-01:00 0.0193 0.0234 0.0215 0.0215 0.0196 0.0207 0.0171 =
01:00-02:00 0.0186 0.0179 0.0171 0.0183 0.0177 0.0212 0.0245 -
02:00-0%:00 0.0199 0.0180 0.0166 0.0219 0.0141 0.0198 0.0254 P
03:00-04:00 0.0214 0.0163 0.0144 0.0196 0.0170 0.0186 0.0203
04:00-05:00 0.0143 0.0148 0.0107 0.0194 0.0126 0.0160 0.0259 -
05:00-06:00 0.0177 0.0239 0.0237 0.0286 0.0184 0.0227 0.0221 =
06:00-07:00 0.0153 0.0127 0.0285 0.0221 0.0211 0.0290 0.0208 -
07:00-08:00 0.0176 0.0156 0.0230 0.0175 0.0245 0.0264 0.0221 5
08:00-09:00 0.0132 0.0201 0.0207 0.0200 0.0269 0.0249 0.0176 S
00:00-10:00 0.0108 0.0120 0.0143 0.0143 0.0267 0.0170 0.0140 5
10:00-11:00 0.0176 0.0157 0.0178 00112 0.0242 0.0143 0.0154 2
Max 1 hr [ppm] 0.0269 0.0254 0.0285 0.0286 0.0269 0.0290 0.0259 1sivAu 0.17 [ppm]
Average 24 hr [ppm])l  0.0179 0.0184 0.0196 0.0188 0.0205 0.0210 0.0189 -
.: NO,-RO1 d Pl
Anialyzar Data Analyzer No RO Braf} A .
Model : 200E Serial No. 769
WI.I"IFJIM@!:
AATEIY = UszmAranIsuMIAaRERLLR atufl 33 (ne. 2552) Fea dvumuiasgiudifelulnsulaeenladiusssmalaeialy
AAn1nTiaie = Chemiluminescence Method
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Wind Speed vinlsaSeutiuvusausuy
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
o 0.3-1.6 m/s 1.7-3.3 m/s 3.4-5.5 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Wina Cirection (1-5 km/hn) (6-11 km/hr) (12-19 km/hr) (20-28 km/hr) (29-38 km/hr)
N (39119 : -
NNE  (11°-34%) - - - -
NE  (3¢°56")
ENE  (56-797) : -
E 797:102%
ESE  (102™-124") . 2 : R
SE (128™146")
SSE (146™-1697) - -
S (169%191%) 20833 : ]
SSWo (19172147 20833 & : i .
W (2187236 25.000 . .
WSW (2367-259") 33.334 . - .
W (2597-2817) 2 - : -
WNW (28173047 - ;
NW o (304"-3267) - - : -
NNW (3267-349°) 5
Total 100,000 0.000 0.000 0.000 0.000
Calm
<0.3 m/s (<1 km/hr) 000
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FMEITNUHANTITAIIVINAINULII LAZNENI9aY
Taanas Uit qud wilaoa Budtanid S Fuitniatn 3-8 nINgIAY 2566
A o o W a w @ o
finelAsanis - Gaugeavnssunuudnesenyiusen L1umwe) Fuieensieas 10 nIngIAY 2566
auuunsalatasEsug s Muawiuatne
dnedingrey Yawinszens
a e o - e 7 a a . He oa ow
To/fatanAn ©UTEM Ut walieoa Busanid A1nm
ERRRR D Ui ea.diea. noudais wedia e
uitalsassuthumusauniu
L8N Wws
s WD
m/s km/hr |
09:00-10:00 0.4 1.6 | WSW
10:00-11:00 0.9 3.2 WSW
11:00-12:00 1.3 48 WEW
12:00-13:00 e 48 Sw
13:00-14:00 09 32 SW
14:00-15:00 0.9 32 SW
15:00-16:00 09 3.2 WSW
16:00-17:00 0.9 3.2 WSW
17:00-18:00 0.4 1.6 SW
18:00-1%:00 0.3 L s W
[ 19:00-20:00 04 ) 1.6 WSW
20:00-21:00 0.4 1.6 WSW
21:00-22:00 04 1.6 WSW
22:00-23:00 0.4 1.6 S
23:00-00:00 0.4 1.6 S
00:00-01:00 04 1.6 S
01:00-02:00 13 4.8 SSW
02:00-03:00 0.9 3.2 SSW
03:00-04:00 0.4 1.6 5
04:00-05:00 04 1.6 SSW
05:00-06:00 04 1.6 %
06:00-07:00 0.4 1.6 S5W
07:00-08:00 0.4 1.6 55w
08:00-09:00 0s 32 SW
auunil
) 305
waas (C)
AUAY
UTIYINTA 757,58
=
1288 (mmHg)
anmviasn l1luss
anmuasdananzasiade - fegneluuinade Wuiuila: Tanunan
wansasaeinilfusaaamzdananilliinissaiamindu
wuAnfesenuRarTITIRLfssutsdsU el lsuayamanuidn duanednenldnes
dnvihssunan e e HTUSBITIBIUNBNIS AT 1SN
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Tasans U3 by weilnoa Sudamdd 1im uiinsaaia 1-2 Bammy 2566
fialasans tnngmanunssusuudnasensTugen (Wiummwa) fufteanssau 8 AwnAy 2566
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Funoinaseyet Savinsvuas
To/Aotignin W3S e ialinea Budavid $1in
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Wind Speed uinalseGeutivumusauriy
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
0.3-1.6 m/s 1.7-3.3 m/s 3.4-5.5 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Yiteee Diteeseen (1-5 km/hr) (6-11 km/np) (12-19 km/hr) (20-28 km/hr) (29-38 ken/hr)
N (3497119 s i
NNE  (11%-327) - -
NE  (347-56") =
ENE  (56™-79") - -
E (79°102) - - 2
ESE  (102°-124%) . - -
SE (124°-146") - -
SSE  (186°-169") -
S (169%-191%) 8.000 36.000 ;
ssw (191°-214% 28.000 4.000 .
W (21472367 8.000 =
WSW (23672567 16.000 -
W (259%281%) - 5
WNW (281°-304%) -
NW (304°-3267) -
NNW (326°-3497) - -
Total 60.000 40.000 0.000 0.000 0.000
e 0.000
<0.3 m/s (<1 km/hr)
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ARLATINGT CUALERRVNTINAUURIETIERE DDA (UTURINA) TUWBanNTIEu ¢ 8 Hineu 2566

auunssiasaTsiiteg s suauuang
Snafinseeay Yaninseaas
%a/‘ﬁasjqﬁﬁﬂ. L U 2wt elleea SudanId Saia
ins1ain ¢ U3 eddliea. routaf luaila $1in
uialsaSeutinuvusauny
nan WS
WD
m/s | km/hr
11:00-12:00 13 a8 SSW
12:00-13:00 13 i . 43 SSW
13:00-14:00 1.8 | 6.4 S55W
18:00-15.00 18 ! 6.4 5
15:00-15-00 22 ] 8.0 S
16:00-17.00 1.8 | 64 3
17:00-18:00 72 20 S
18:00-19:00 2.2 8.0 5
19:00-20:00 22 8.0 g
20:00-21:00 22 | 8.0 B
21:00-22:00 18 ! 6.4 5
22:00-23:00 0.9 | 32 5
22:00-00:00 0.9 32 SSW
00:00-01:00 1.3 48 SW
01:00-02:00 1.3 4.8 Sw
02:00-03:00 0.9 22 W SW
03:00-04:00 0.9 3.2 WEW
04:00-05:00 0.9 3.2 WSV
05:00-06:00 13 4.8 , WSW
06:00-07-00 1.3 a3 SSW
07:00-08:00 13 ag ! S5W
08:00-09:00 09 3.2 SSW
09:00-10:00 0. 3.2 SSW
10:00-11:00 13 48 5
Ry 304
5 .
wis (o
ANUAL
uIsgIne 75557
=t
a8 (mmHg)
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i?ﬂﬁWﬂNﬂﬂWiﬂi?Qﬁﬁﬁ?’]ﬂﬁ? LLaﬁ‘ﬁﬂ‘Yl’Nail
TAsans U3t Yty wailroa Sudavd sim Suiinrate 4-5 fuepngu 2566
jdilasanis tangmanvnssuiuuduenansfusen (urumve) Fuiteansreau 11 fivesu 2566
ouuUnsalanaTstsINgs duauIunIwe
Swnalloeszens Tavinszaas
"%'a/ﬁaauiaunﬁ'ﬁ USWv ity ndnoa Bufanid 9
HATIIIR U3Hv Loaf e, roudaia woiia Sain
Wind Speed vinalssdeudhuvusauriy
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
0.3-1.6 m/s 1.7-3.3 m/s 3.4-55 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Wing Direction (1-5 km/hr) (6-11 km/hr) (12-19 ken/hr) (20-28 km/hr) (29-38 km/hr)
N (349°11%) s ?
NNE (117347 5 = )
NE  {3¢°-58")
ENE  (567-79°) - -
E o m%102) : : :
ESE  (1027-1247) - - >
SE (124°-145") - - .
SSE  (1467-1697) - 5 :
S (16971919 : - "
sswo (191%2140) . 4.000 4
Swo (2187-236) 8.000 76.000 . .
WSW (23672597 4.000 i .
W (2597281 8.000 .
WNW (281°-304") - - . 3
NWO (30473267 . . .
NNW (32673497 - - i
Total 16.000 84.000 0.000 0.000 0.000
Calm 0.000
<0.3 m/s (<1 km/hr)
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JEERRRE vSHn 2wy wilnea Sudavid s Tufinsa¥n - 6-5 fupt 2566
visalasanas Taugranwnssusiuudnevensiusan (Iumna) Tufleansiey 11 fueneu 2566
puLUNTlENATIERS Y MuBIUA MR
gunailoszgns favinszeas
= o Y & ar a a £ 8w
Ya/Maggne USn ute ndlaea Budavid $1dn
bl Ui Loa.iea. reudads waila $1in
udnalsaSsudiuvusaunu
bR WS
WD
m/s | km/hr
10:00-11:00 0.9 | 3.2 SW
11-:00-12:00 18 j 6.4 SW
12:00-13.00 1.8 6.4 SW
13:00-14:00 22 8.0 SW
18:00-15.00 3.1 ] 113 SW
15:00-16:00 3.1 ! 11.3 SW
16:00-17:00 31 i 113 SSW
17-00-18:00 31 | 11.3 5]
18:00-19:00 31 ' 113 W
19:00-20:00 31 113 SW
20:00-21:00 2.7 a7 .' W
21:00-22:00 2.7 9.7 '; SW
22:00-23:00 27 97 [ SW
23-00-00:00 2.2 8.0 S
00:00-01:00 2.2 8.0 SW
01:00-02:00 2.2 8.0 SW
02:00-03.00 2.7 97 SW
03:00-04.00 18 6.0 WSW
04:00-05:00 13 a3 W
05:00-06:00 13 Qg W
06:00-07:00 13 Qg SW
07:00-08:00 1.8 6.0 SW
08:00-09:00 22 8.0 SW
09:00-10:00 22 8.0 SV
geungil I
-l (5] 2
way (0)
ATNAY
UII8INA 754.78
J.ﬂaﬂ (mmHg)
AN FlHlusa

o T SV =
ANTNWIRSDNURERTITIA : WJFI":Q.T\"I:JIUU‘EL']N W LUununias dawunas
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WIND SPEED
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suwUnsaianansiiugs fuaniun e
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F«N‘ﬂﬁl}l’ l‘i?&“-”l LBEl 1-'1 Lod. HE)‘L!*‘IE}FI.G (Lol 'ﬂﬁ bRl
Wind Speed vitlsuSeuthunusuviy
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
Wind Birection 03-1.6 m/s 1.7-33 m/s 3.4-55 m/s 5.6-8.0 m/s 8.1-10.8 m/s
(1-5 km/hr) (6-11 km/hr) (12-19 km/hr) (20-28 km/hr) (29-28 km/hr)
N (309119 . - .
NNE (117347 -
NE  (34°-58) . -
ENE  (567-76") = - . i
E (7971025 - - B
ESE  (102™-1247) -
SE (12071489 4167 " .
SSE (1467-1697) 8.333 . _
S (16971917 16.667 . X
SsW o (191°-214%) 81333 : )
W (2147-2367) 45.833 4167 B}
WSW (236”-259°) 12500 ] ) -
W (259"-2817) : .
WNW (281°-304%) - 8 _
NW o (3047-3267) . ]
NNW  (326°-345°) - s
Total 95.833 4,167 0.000 0.000 0.000
Calm
<0.3 m/s (<1 km/hr) Qo0
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m/s krn/hr
10:00-11:00 0.4 1.6 SSE
11:00-12:00 0.4 1.6 5
12:00-13:00 0.9 A5 SW
13:00-14:00 09 2.2 SwW
14:00-15:00 0.4 1.6 Sw
15:00-16:00 13 4.8 SwW
16:00-17:00 0.4 1.6 SW
17:00-18:00 0.4 16 SW
18:00-19:00 09 3.2 WSW
19:00-20:00 1.3 4.8 WSW
20:00-21:00 1:3 ) 4.8 WSW
21:00-22:00 0.9 32 SSE
22:00-23:00 0.9 3.2 SSW
23:00-00:00 0.9 32 SSW i
00:00-01:00 0.4 1.6 SE
01:00-02:00 0.4 1.6 S
02:00-03:00 0.9 32 SW
03:00-04:00 1.3 4.8 SW
04:00-05:00 17 | _ 6.0 Sw
05:00-06:00 13 48 SW
06:00-07:00 0.4 1.6 S
07:00-08:00 1.3 48 S
08:00-09:00 0.9 | =1 Sw
09:00-10:00 0.4 1.6 SW
PN
7 ?, 29.6
waag (C0)
ATTHAY
ussEnA 756.99
iy (mmHg)
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Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
0.3-1.6 m/s 1.7-3.3 m/s 3.4-55 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Wind Birection (1-5 ken/hr) (6-11 km/hn) (1219 km/hr) (20-28 kv/hr) (29-38 km/hr)
N (3997-117) 8333 16.657 = =
MNE (117347 8.333 8.333 N
NE  (34°-58") . B.333 - .
ENE  (56°-797) - 4.167 5
E (79%102% . - -
ESE (1027124 2 » -
SE . (124°-1467) - - -
SSE (146 -169") - . -
5 (1691919 - -
SSW (1917-214") -
swo (21472367 - - -
WSW  (236-2597) 2 . - - -
W (25972817 - - - - .
WNW (281°-304%) 12.500 .
NW (30473267 8.167 4.167 :
NNW  (3267-349°) - 25.000 : : }
Total 33.333 66.667 0.000 0.000 0.000
Calm
<0.3 m/s (<1 km/hr) i
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1A WS
WD
m/s km/hr
13:00-14:00 2.7 9.7 ENE
14:00-15:00 1.8 6.4 NE
15:00-16:00 1.8 ) 64 NE
16:00-17:00 22 B 8.0 NINE
17:00-18:00 13 4.8 WNW
18:00-19:00 0.4 1.6 WNW
19:00-20:00 0.9 3.2 WNW
20:00-21.00 0.9 3.2 NMNE
21:00-22:00 0.4 16 NNE
22:00-23.00 0.9 32 NWY
23:00-00:00 1.8 6.4 M
00:00-01:00 2.2 8.0 NINW
01:00-02:00 27 9.7 NINW
02:00-02:00 2.2 8.0 MNW
03:00-04:00 2.2 8.0 NINW
04:00-05:00 1.8 6.4 NNW
05:00-06:00 1.8 6.4 NW
06:00-07:00 18 6.4 NNW
07:00-08:00 04 16 N
08:00-09:00 1.3 43 N
09:00-10:00 2.2 B.O N
10:00-11:00 2.2 B 8.0 N
11:00-12:00 3.1 113 N
12:00-13:00 27 9.7 NNE
gaumgil -
0.
o
iy 0
AL
usienad 756.02
1988 (mmHg)
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Wind Speed UihalseGoutnuwugamu
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze

0.3-1.6 m/s 1.7-3.3 m/s 3.4-55 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Vil Diraction (1-5 km/hr) (6-11 ken/hr) (12-19 km/hr) (20-28 km/hr) (29-38 krn/hr)
N (345°-117) 8333 . 2
NNE  (11°-387) 16,667 2 s
NE  (38°-56") 33,333 2 3 a .
ENE  (56°-797) 12.500 = =
E (797-102°) 20.833 4.167
ESE  (102°-124%) -
SE (124"-146) -
SSE (146°-169) - -
S (1697191 -
SSW o (191%-214°) -
W (2147-236) - - -
WSW (235°-259%) - - o
W (2592810 - )
WNW (28173087 4,167 : . . 2
MW (30473267 - s
NNW  (3267-3097) - - .

Total 95.833 4.167 0.000 0.000 0.000
Calm
0.000

<0.3 m/s (<1 km/hr)
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TRsans VS 2wt wilnea Budavd $1n Juitnsradn C1-2 Suneu 2566
nnslasans UmugranwnssuduudnenansTuson (uummm) Tulieenswen 7 une 2566
auuUnsalanas s g3 drusnusIwe
fnafinsrens Taviasruas
To/Togandn U3t ute wailnea Buiavid 17
Hn599TR U Leaviiea. Aeudafs wadla dain
vsnadlseieudruvuaaunly
LVIE7 WS
WD
m/s km/hr
14:00-15:00 0.9 3.2 NE
15:00-16:00 0.9 3.2 E
16:00-17:00 0.4 1.6 NNE
17-00-18:00 0.4 1.6 N
18:00-19:00 0.4 1.6 N
19:00-20:00 0.4 1.6 NNE
20:00-21-00 0.4 1.6 NNE
21:00-22:00 0.9 3.2 MNE
| 22:00-23:00 0.9 3.2 NE i
23:00-00:00 0.4 1.6 WY
00:00-01:00 0.4 1.6 NNE
01:00-02:00 0.4 B 1.6 E
02:00-03:00 0.4 1.6 NE
03:00-04:00 0.4 16 ENE
04:00-05:00 0.4 1.6 NE
05:00-06:00 0.9 3.2 NE
06:00-07:00 0.9 3.2 NE
07:00-08:00 0.4 1.6 NE
08:00-09:00 0.9 3.2 ENE
09:00-10:00 0.4 ] 16 E
10:00-11:00 1.3 438 ENE
11:00-12:00 1.3 _ 4.8 E
12:00-13:00 1.8 6.4 E
13:00-14:00 1.3 4.8 E
gounnil
4 0 2838
waay ( C)
AUAY
UFTIINIA 757.83
\ady (mmHa)
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Thsanns Uit e wallrea Sudanid s Sufinsrae 1-8 Bavnen 2566
fisalAsanas angaavnsmsuuiuenensTusen (uumine) Fufieansieany 15 Fawru 2566
auuunsalauATwiTNg§ druauunme
gNBIaITEEd TavinTrend
%a/ﬁa%ﬂﬁw U iy 1rdinen Busaviad dim
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Wind Speed vadlsasauthuvunaunu
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
0.3-1.6 m/s 1.7-3.3 m/s 3.4-5.5 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Wind Direction (1-5 km/hr) (6-11 km/hr) (12-19 ken/hr) (20-28 kmn/hr) (29-38 km/hr)
N (3697117 - :
NNE (117387 = - =
NE  (367-56) - :
ENE  (56°-79°) - s
E (797102 : -
ESE  (102°-128") -
SE (12471467 1.190 8
SSE (146-169") 22619 1.786 .
5 (169°-191% 29,762 5952 - -
SSwo (191°-214") 25.000 2381 .
W (2147.236) 9.524 1.786 -
WSW (236°-259) = : T
W (259°-281°) . :
WNW (281°-304°) -
NW  (3047-3267) -
NNW (3267-3497) - : :
Total 88.095 11.905 0.000 0.000 0.000
= 0.000
<0.3 m/s (<1 km/hr)
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Tasanns Uit 1ty iilrea Budanad Fufinsr9¥n 1-8 dawAu 2566
fiadlasanns liaugaavnssusuudnations fusan (wuamm) Suieansisdny 15 Fammy 2566
suulnsalanasieisegs Muauunie
dnnaidossyen Yminszued
%ﬂ/ﬁaz‘jﬁ"ﬂﬁﬂ U3t 2udl wilnaa Busanid $1im
gnmain U3t 1oa.i.ioa. rowdaia waila $1da
uialsaisuduwuoauviu
Waud ey 2566
181 1-2 2-3 3-4 4-5 5-6
ws | wD ws WD ws WD ws WD WS )
m/s | ken/hr m/s | km/hr m/s | ke/hr m/s | km/hr m/s |km/hr
11:00-12:00 13 a8 SEW 1.8 6.4 5 0.9 32 | SsW 0.9 32 55w 1.5 4.8 SW
12:00-13:00 1.3 4.8 SSW 1.3 4.3 5 0.9 32 | Ssw 1.3 4.8 55w 1.3 4.8 Sw
13:00-14;00 1.8 6.4 SSW 1.3 a8 5 0.9 32 SW 1.8 &.4 55w 1.3 48 SW
14:00-15:00 1.8 6.4 5 1.8 6.4 5 0.9 3.2 5 1.8 6.9 S5W 1.8 6.4 SwW
15:00-16:00 Z.Z 8.0 5 13 a3 S5W 1.3 48 5 1.8 6.4 55w 1.8 6.4 S
16:00-17:00 18 | 64 ] 0.9 3.2 5 0.9 &2 5 1.3 48 SSW 1.8 6.4 SW
17:00-18:00 22 8.0 5 1.3 43 5 0.4 1.6 5 1.3 a.8 SSW 0.9 32 SW
18:00-1%:00 22 8.0 S 1.3 4.8 | SSW 0.4 16 S5W 09 22 SSw 0.9 32 SSE
19:00-20:00 2.2 8.0 S 0.9 B2 | 5 0.4 1.6 S5wW 0.4 1.6 SSw 0.9 5.2 SSE
20:00-21:00 2.2 8.0 S 1.3 438 | 5 0.9 1 35w 04 | 1.6 S5E 0.4 1.6 55E
21:00-22:00 1.8 6.4 S 1.3 4.8 S 0.9 3.2 S5W 04 | 15 SSE 0.5 X7 SSE
22:00-23:00 0.9 37 5 0.9 5.2 5 0.4 1.6 SW 04 1.6 SSE 0.9 3.2 55E
23:00-00:00 0.9 3.2 SSW 04 1.6 SSW 08 | 32 Sw 0.4 1.6 SSE 1.3 48 | SSE
00:00-01:00 1.3 48 | Sw 08 37 SSW 0.9 3.2 SW 0.4 1.6 SSE 0.4 16 | SSE
01:00-02:00 1.3 48 SW 0.9 2.2 SW 0.9 e Sw (i3 16 SSE 0.9 3.2 SSE
02:00-03.00 0.9 3.2 SSW 09 . 3.2 SSw 0.8 BP 5 0.4 1.6 S5E 18 6.4 SSE
03:00-04:00 0.9 | 32 S5W 09 | 32 SSW 0.8 32 5 0. 1.6 SS5E 12 4.8 SSE
04:00-05:00 0.9 3.2 Ssw 0.4 1.6 SW 0.8 2 5 0.4 1.6 SSE 0.s A2 SSE
05:00-06:00 1.3 ag Ssw 0.8 1z Ssw 0.4 1.6 5 0.4 1.6 SSE 0g % B 5
06:00-07:00 1.3 48 S5 1.3 4.8 55w 09 3.2 S5W 0.4 1.6 SSE 0.9 3.2 5
07:00-08:00 1.3 4.8 53w 0g 3.2 55w 0.9 32 SSW 0.4 1.6 S5E 0.9 1.6 5
(8:00-09:00 0.9 3.2 S5W 0.8 22 SSW 0.4 1.6 SSW 0.4 16 | SwW 0.7 2 5
09:00-10:00 0.9 3.2 ) 0.3 3.2 55w 0.9 3.2 SEW 09 | 32 | SW 0.9 3.2 5
10:00-11:00 13 4.8 5 1.3 48 SSw 0.9 3.2 SSW 0.9 32 SW 0.5 Bz S
Uil
‘d ; 304 303 29.7 30.8 30.6
waae (0
ATUAU
UiTgInId 755.97 756.15 756.85 757.92 T57.97
o
waae (mmHg)
gnwniasiin ilusa Fluse e Huan HnTuse Hrluss

H“ansATITIaLiuTsnan T lA I IR TRy

iufindessnunany s eulaghlFfusuyieninuisnduaednvaidnus
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FIENTURANTITATIVIAAITULID LAZVIANI9AY
TaTanTs ¢ USE udly wailroa Budanid $im Tufnsradn 1-8 devnmy 2566
fsalAgans ¢ TAngraminsauduudlanasyiusen Grumme) fufleansieany 15 Sammu 2566
ouuUnsalauAT It Iegs duauIunwe
dUNDILITEE0Y T Taszaas
Ho/flaggnén © U it willasa Sudavid $ae
{ny3atn DUSEW LoaAlad. roudadd wadla d1fm
viralsaSeudiuvuauriy
1Raudeanay 2566
K 6-7 7-8
WS
WD WS WD
m/s km/hr m/s km}’hr
11:00-12:00 1.3 18 S 09 2 SSE
12:00-13:00 13 a8 3 13 ag SSE
13:00-14:00 L3 4.8 5 1.3 48 SSE
14:00-15:00 18 6.0 SSE 13 a8 SSE
15:00-16:00 13 13 SSE 13 48 SSE
16:00-17:00 13 43 SSE 13 43 SSE
17-00-18:00 0.9 32 SSE %) 48 SE .
18:00-19:00 0.5 G 5 08 3.2 SE
19:00-20:00 0.9 ' 3.2 SSE 04 1.5 5
20:.00-21:00 0a ' 1.6 5 03 3.2 5
21:00-22:00 0.9 3.2 - 5 0.9 3.2 S
22:00-23:00 0.4 1.6 S 13 a3 B
23:00-00:00 0.9 32 SSW 1.3 43 5 |
| 00:00-01:00 1.3 a8 _ S 0.9 3.2 S
01:00-02:00 1.3 a8 S 0.9 3.2 5
02:00-03:00 0.4 16 SSW 0.9 3.2 S
03:00-02:00 0.4 16 S 0.9 3.2 SSE
D4:00-05:00 0.9 32 3 0.9 32 S
05:00-06-00 0.9 _ 32 B 0.9 3.2 SSE
06:00-07:00 0.9 3.2 S 08 32 SSE
07:00-08:00 0.9 3.2 [ 3 0.9 3.2 SSE
08:00-09:00 0.9 32 5 09 32 SSE
09:00-10:00 0.9 5.2 S 09 3z SSE
10:00-11:00 0.9 32 5 1.8 6.4 SSE
onuvnd
N 30.6 S
wmas (O
AIUAL
UTIEINAH 756.63 756.13
\ady (mmHg)
dmwiagdin Wluss Hlalda

nan1InsITinlsusenamzdnamlavinnnsasinwinuu
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WEST

’ o

WIND SPEED
(m/s)

- > 10.8
8.1 -10.8
5.6-8.0
3.4-55
L.7-33
03-16
<03
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lAseng o Ui nlluielleea Sudaviad Safn TG PRYER 2 A 2566
nndlasans : UnugeavnssusUuAIeTeay funen (@rumwn) Huiisudnga 2 BawnAu 2566
nuudnsalauasziseg$ fuauuame TuiBies1es 2-15 Bamnu 2566
dunauinssveas Teninszung fufloonsisny 17 aman 2566
To/egand ¢ UM owdiedinea Sudarid $i
tiAudiatha ; Wedty asua (2-011-A-8000)
Ui Lo fiod. Aoudadis wedla sain
Ydosszurmvsmdandalath ARSI
wWisaed wihg | SBiAudadaa ABAesen =
(Railer) [1] [2]
LanaudILag u. . 10:20-10:50 - ,
Height m. - 20,0 - -
Diameter cm, 60.0 = -
Barometric Pressure mmHg 756.06 -
Absolute Stack Gas Pressure mmHg - 755.60 -
Dry Gas Meter Termperature S 330 -
Stack Temperature T - 212 -
Moisture % - 6.53 - -
Velocity my's - - 2.08 - -
Flow Rate (Qsd) T8 - - 1.306 -
Omyeen % - a8 7.0 -
Excess air % g - 2537 50.0
Oxides of Nitrogen mg/m? Vacuum Flask Colorimetric Method 60 51 376 116.87
(U5, EPA Method 7)
Oxides of Nitrogen ppm Vacuumn Flask Colorimetric Method 32 27 200 52,12
(U.S. EPA Method 7) "
Emission Rate of Oxides of Nitrogen o/s - Calculate 0.07835 - 0.118
Sulfur Dioxide me/m? | Midget Impinger Titrimetric Method <0.3 <0.3 157 =
(U.S. EPA Method 6)
Sulfur Dioxide opm Midget Impingar Titrimetric Method <0.1 <01 60 -
(LS. EPA Method &)
Emission Rate of Sulfur Dioxide /s " Calculate <0.0003% -
Carbon Monoxide medim? Gas Bae Mon-Dispersive Infrared 9.6 8.2 948
Detection Method
(US EPA Method 10)
Carbon Monoxide pprm Gas Bag Non-Dispersive Infrared 8.4 7.2 870
Detection Method
(U.S. EPA Method 10)
Ernission Rate of Carbion Monoxide a/'s - Calculate 0.01254 -

F1210-2/21-01-23/AIR2303



UIEN GLATRGGE ﬁauﬁam ey R Rlilg

5 £
& = S.P.S. CONSULTING SERVICE CO., LTD.
"5.5; :":'- 7 -acm‘mml'auu 24 auunwalody uvrsonwus LATTE I RIINHY 10800

"’E;'_) ol ? Sei Phaholyothin 24, Phaholyothin Rd.. Jompol. Ghatuchak. Bangkok 10800

T aguEe® €l 1 (B62) 939-4370-72. Fax : (662} 513-4221, E-iraail : sale@spscon.com., wiww.spscan.com
Ref. No. AR002/08/23 Report No. 2308/048
260/1/66
= o 1
i?EN"I‘uBJﬁﬂ’]'ﬁ'JLﬂiﬂ%ﬁ?}mﬂ’lwa’]ﬂ‘]ﬁﬁﬂﬂﬂﬁ’ﬂx‘l

'H&J']E!t‘mf‘!:
- winveadomBeile: Natural Gas

: é'ﬂ':'mwﬁ"'ﬁ't%amu?«a 60-65 m /hr
- GR5INSHEN & ton/hr
- Flow Rate (Qsd) wazdSuuwaansa mmmumﬂﬂ AAL 1 UTTEINNR 8 760 dafunsUsan ua .mm,J 25 pargaldios 'ﬂﬁ.‘“ IR
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260/1/66
IENUNANTIATIZRAUA NI UGS

Tasanis U wduednes BusEvisd iie dudedn 2 Bwney 2566
Afalasems - Deugamvinssufuuaneionsfusan (umng) Tulfuieine ;2 Bewew 2566

puunsalanasyiseg s AUALTUR W Fuieswd . 215 danpy 2566

funaloszuns Yinszaag Fuitoansiuey 17 Hamy 2566
Todoggndh  © uid uduindinen Budavid Sk
AAUABE . e asuy (01 1-A-8000)

U Loafi toa. mowudaie wadia s

- ) e o o . Usiae52u109949 Emission Control .
WITLABS Wiaa AaAURIDEN ATWATIEY ATUIFTTIU
System (ECS) ®
LanAufatng n 10:00-10:30 :
Height m. = - 310
Diameter cm, - - 60.0 T —
_b‘arometric Pressure mmHe = - - 756.06 4
.Absolute Stack Gas Pressure - mrmiHg - T = - THEAT
Dry Gas Meter Temperature (s - 1 - 33.0 N
Stack Temperature % e 103 —
Maoisture % - - N 6.96 O
\Tei.ac'ty m/s o = 14.30 i = |
Flow Rate (Qsd) s - l = . 294 = |
Ouygen % £ 4.6 -
Carbon Monoxide me/m?2 Gas Bag Non-Dispersive Infrared 24 996
Detection Methocl
(U5 EPA Method 10)
Carbon Monaoxide o oorm Gas Ban Mon-Dispersive Infrared - 21 870 |
Detecticn Method
(.S, EPA Method 10)

Emission Rate of Carbon .",ﬂor.ioxide /s = Calculate 0.07114
‘HS.I']!JI.‘HQ:

- Flow Rate (Qsd) waesSunmuaansmmunniisufirmudy 1 usseanaa via 760 Sadwnsuson uazguvnll 25 varnieaisa Aaninzud

| = © ' - - “ = 3 .
ARSI = ‘L’i:ﬂ?ﬁﬂ‘jﬁ‘ﬁ'ﬂqﬂ‘B‘tﬁ“ﬂﬂ'ﬁﬁ.l L38d nmuﬂm‘Jﬁmr'.a'?mqsmma‘duLummamzmeuana'mtic\m WAL 2549

€t ar

HaNsRTITIASEiliuse Ry S g ed laviana FUATIERHTY

e PR T T e eI e S wnlaglsilasuaygramnuiim Suaednenisnus

1-011-m-8012

dnrunnieiiag e
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Report No. 2308/048 1

260/1/66
IBUHANITIAT AN WA N UdBY
TAsanns VT winialines Sudanid 14 Fuiiudhagng 2 Bmu 2566
fisilazany Tnugaemnssutuudnanensfuson (nummn) funtuiatna 2 FamAy 2566
ounUnsalavaswisiugs AUALTUR A uiesrev 2-15 B 2566
gunailassrens Siiasans Fuleansisay 17 &aman 2566
fo/Magqnin VSt qutaiinoa Busiavid $1in
tifiusatiig BTy anuy
USEW adlioa. asudads ez din
Usasizuneass Emission Control
winfines wihy | F8ifudadng KEP LA ARSIy
System (ECS)
AU U, . 10:00-10:30 =
Height m. - 31.0
Diameter cm. - N 60.0
Barometric Pressure mrriHg o 756.06 - i
Absalute Stack Gas Pressure mrnHg - o - 755.37
Dry Gas Meter Temperature e — 33.0
Stack Temperature = n 103
Moisture % - 6.96 E
Velocity mfs - o - 14.30
Flow Rate (Qsd) /s 1 2,564 o
Cityzen % - - 4.6
Formaldehyde mg/m? | Sorbent Tube GCAFID Methad <0.1 6.0
(US. EPA Method 18)
Formaldehyde EpPmM Sorbent Tube | GC/FID Method <0.1 4.89 N
(U.S. EPA Method 18)
Emission Rate of Formaldehyde s . Calculate <0.00030 0.0345
Methanol me/m? | Sorbent Tube GCFID Method <0.1 15.0
(LS. EPA Method 18)
Methanol oo Sorbent Tube__ GC/FID Method <0.1 11.46
(U.S. EPA Method 18)
Ernission Rate of Methanol a/s Calculate <0.00030 0.0854 o
VINBLN:

o 5 | o o= - = = b
- Flow Rate (Qsd) usstSinnuaanafinsaiioufinmudu 1 ussena wis 760 UnAmATUTEN wargumgl 25 ssmuaidos Fan1su

' el - = »
mm;«mg'm = L"1ﬂ"iﬁi1L'5‘1'IJ..'L~3F_]L‘ll'llﬂ']ﬂ."i"lf,lﬂuf'l".'i']m'iﬂﬂ'wﬁi"ﬁ!ﬂizﬂUﬁﬂLh'ﬁ?‘.Eﬁm ElA

WisunlaaswasBealasanng add 1)

o

HANTSATIRIATIEWE

w93

VARSI TIE AN S AT

ca

UTgawzi st lsvinas e e iy

Ussviluaednunidnus
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260/1/66
IYNUNENTIATIZRRUNNEINIAIINUd0q
JEENEE U3 qudiiaiinoa Sudamsd $18n JuilifAufedas 2 FavnA 2566
fialasans faugaawnssiuuanaensiusan Grueyn) Fuitusotg 2 Banay 2566
nuwUnsalaunTnisens TR Tuihdasizi 2-15 Rammu 2566
Sunailloaszees Yminszens Tuilosnseay 17 Raeu 2566
Fo/Moggndn Ui wisiadaea Susavidd $1in
ifiuiad D WWETU asuY (3-011-A-8000)
USdn 1aa.fiea. aeudaic woia $in
wisdiaei wiw | ABRudledia AT Ui2932119984 Packed Red Scrubber Anasgiu
VaniuReE 4. 09:30-10:00 -
Height m. - - 18.0 =
Diameter cm. - 200 -
Barometric Pressura mirriteg - 756.06 =
Absolute Stack Gas Pressure mrriHe 756.64
Ory Gas Meter Temperature - e - 33.0 -
Stack Temperature o 30.0 2
Meisture - % - 4.78 o
\f‘:\outv my's - —14.51
}- low Rate (Qsd) s 0.425 -
Oxyeen % - 209 -
Formaldahyde mg/m? Sorbent Tube GC/FID Method <0.1 5.0
(U.S. EPA Method 18)
_Formaldehyde pem Sorbent Tube GC/FID Method <0.1 4.08
(U.S. EPA Method 18)
Emission Rate of Formaldehyde g/s Calculate <0.00004 0.0023
Methanaol me/m? Sorbent Tube GC/FID Method <0.1 10.0
(U.S. EPA Method 18)
Methanol ppMm Sorbent Tube GC/FID Method <0.1 7.64
(U5, EPA Method 18)
Ernission Rate of Metharol 975 Calculate <0.00004 0.0045

WYL
- Flow Rate (Qsdl) was3umupans

-ﬂ"]:nmgm

simnanieufinnui 1 vrsenin e 760 Safwassen e sanMRil 25 ssmuadios fianmy
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P = o v i K- b
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260/1/66
= a ]
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lAsanTs Uit yutuialines Budavid $1m Tuifiufadie 2 Bama 2566

= o o ar = o ; ar [T Y) ' =

naslasang UALRREATIUAL URNOWe sy Moan Eumva) UNTUMIDE4 2 #meN 2566
auuUnsaiaLasEiTENS fuauuame Juitinsret 2-15 dwmu 2566
dwnelliaszuas SauinTzuas Fuiteonsiey 17 damay 2566

U nidelinos dudand <im
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Ui woa.fliod. reudais wedda dda
. ; o e ; Udpwagadusiubuiusiud .
WASIHADS W JalnuAaaEIg BILNTIYA ANATFIU
(Adsorber)
Manfuieag u, g 10:50-11:20 -
Height m. 10.0 -
Diameter cm. - 40.0 -
Barometric Pressure mrmiHg s 756.06
Absolute Stack Gas Pressure mmHg 755.94 - ]
Dry Gas Meter Temperature i - 33.0 -
Stack Temperature i _ - 310 -
Moisture % Bl 4.56 -
Velocity my's = 7.40 =
Flow Rate (Qsd) = - : 0866 .|
Oxygen % - - 20.8 -
Formaldehyde me/m? | Sorbent Tube GC/FID Method <0.1 10.0
{U.S, EPA Method 18)
Formaldehyde ppm Sorbent Tube GC/FID Methad <01 8.15
(U.S. EPA Method 18)
Emission Rate of Formaldehyde a/s Caleulate <0.00008 0.0095_
Methanal me/m? Sorbent Tube GCFID Method <0.1 50.0
(U.S. EPA Method 18)
Methanol pprm Sorbent Tube GC/FID Method <0.1 38.20
(U.S. EPA Method 18) o
Emission Rate of Methanol a/s - Calculate <0.0000% 0.0477

1-‘1!-]’]5}[.%'&"!:

-

- Flow Rate {Qsd) uasURinnmaansimanflouiinudiu 1 ussanna vie 760 faduwssusan uszgamgl 25 awaded fianmzud
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Tuauduniasanig adei 1)
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RY0DET/08/66
260/1/66
af ar
FNUNANIINTINIASEAULT S
L o - e ar = a e oale s w oo = =
lATanng U3EM Ut inileea Bunan3d i TulinTadm 1-8 &wnAu 2566
tagasvnIIuiUL AN TERsTugan (Wuame) Tuiieansieanu 15 AamAu 2566
= & ‘¢ a
PalAsInTs nuunsalanasieiseg duauus e
gunaliasvan Sandaszuag
bl u o ) - a W oaf o
Yo/Madgne UTEV WYY wedAoa dusanId i
fns97a U3 Loa.Miea. poudade waiia d1in
vinulsadauiuvuaamu
\Roudamiay 2566
1381 1-2 2-3 3-4 4-5 AWIATTIU
L1 hr Ly Ly 1 hr L L 1hr Lo Lo 1hr Lo
[dBlA)] [dB{A)] [dB(A)] [dB(A}] [dB(A)] [dB(A)] [dB(A)] [dB(A)]
TT00-1200 82 305 351 T13 LER 0.0 LTy 03
12:00-13:00 532 033 556 0.6 532 a1 56.1 506
13:00-14:00 545 a1 552 516 540 [EE: 53.7 503
14:00-15.00 538 453 501 50.6 55.0 a3 60.9 52.7
15:00-16:00 511 535 514 a5 1 516 78 553 500
16:00-17:00 53.3 497 503 49.3 529 a3 503 50.2
[7.00-18:00 543 CER] 528 EER 577 X 506 508
TR00-19:00 52.6 85 519 472 522 363 53,7 %8 ]
19:00-20:00 537 494 527 933 514 a7 51.8 5.3
Z0:00-21:00 527 a9 526 995 95 %0 Bl 455
ZT00-2200 515 4527 511 95 X w5 a7 35
22:00-23.00 552 3.3 507 57 50.0 58 63 439
25:00-00:00 397 a1 511 EER] 456 4.7 53 431
00:00-01:00 7% 4406 5.7 5 475 a0 a0 a2
OL.00-0200 a5 462 50.0 6.1 LER 450 3.7 a1z
02000300 R 760 6.7 120 186 351 a5 04
03000400 479 %3 CEX: 6.7 a1 G 450 a5
08:00-05.00 575 475 GEX] 11 551 480 523 a0
05:00-06:00 534 50.4 958 T3 5.8 79 508 ]
06:00-0700 57.2 563 455 756 537 51.0 537 91
07.00-08:00 574 556 479 15 56.5 515 55.0 51
08:00-03:00 57.2 50.7 506 737 554 513 538 950
T900-10:00 56.9 51.2 538 513 555 513 545 52 =
10:00-11.:00 553 51.3 575 5.7 503 504 535 50 -
Leq 28 hr [GB(A)] 53.9 523 535 54.1 Tuifiu 700
Lo [OB(A)N] 84.6 821 78.3 875 Ty 1150
L, [GBLAT 59.2 559 58.6 57.3
Sound Level Meter Data
Calibrate Sheet No.: Noise B 402/23 31 July 202
SLM Na. Brand Model Serial No.
= ACD-RZ5 ECO 236 00192037 5
Actual Reading [dE]
Before Adjustment After Adjustiment
1.0
'Iﬂil']EfL‘u"lf!]:
i - 1 ' = weooad - A o o
ATUTRSET UsENAALENTIINSAWIREDIIMINE aduR 15 (. 2500) (Fa4 duuranssussiudodaoialy
ABnserain wissdenmaiasyiuden

winemdninisasuiioulneld Acoustic Calibrator, ACD, Model 2127, $/N. 130006

HANINTIVIA ST aL e TIna Al TR SR

HwAadenenumanTsiaficudulalilifueygamnuitnduaedaveisnes

HIUST IR IUNANT ARSI

A5, 08, b6

REMO13/23/80UG



_ U387 1ad.W.109. Aputady wasid e s
= S.P.S. CONSULTING SERVICE CO., LTD.

Y 7 wannwalodu 24 ouuwwaladu umiavauna wAIRiNT NI 10900
’3':.9 %“\@ 7 Sol Phaholyothin 24. Phahalyothin Rd.. Jompol. Chatuchak, Bangkok 10900
7 Aaudd Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : sale@spscon.com.. www.spscon,com

o Ben

RY0ET/08/66
260/1/66
e s
FIEUNANITATINIATEAULTEY
2w [ a o oo w o . =
TAsans TOUSWY TUTE WAAREA dURANIE 100R TUVRTIIN o 1-8 dawAn 2566
Urugramnssusiuudnemans Tuaon unIwa) Tueenmeu ¢ 15 Bamew 2566
TAIlATING ¢ ouudnsalauneisegs dvanuame
sunodiaeszuny Yandinszans
= I w o a a = - a e o @
Ba/naganm DU Uty wiinaa Sudavsd 9w
HnTiaia ©UTW Laa flied. maudai wedla 1A
inalsassudumua sy
Woudaney 2566
18l 5-6 6-7 7-8 AuImIgI
Lglhr Loo L1hr Ly L1 hr Lao
[dB(A)] [dB{A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)]
TTO0- 1200 315 TS5 T 0.0 504 50
12.00- 1300 570 754 554 a05 50.1 348
T3:00-14:00 554 o3 506 984 750 3.1
T:00-15:00 535 az7 538 475 502 a4
15.00-16:00 550 aa7 513 75.0 515 387
T6:00-17:00 53.7 079 535 a7 s 545 795
T7-00-18:00 564 797 56.5 85 505 505
18.00-15:00 524 454 50.7 45 5 534 470
19:00-20:00 508 i 787 798 532 IS
20:00.21.00 9.1 Y T87 352 50.1 52
2100-22:00 9.4 753 475 5.1 53 054
22.00-23:00 7.5 735 753 439 8.5 g,
23:00-00:00 55 7% 769 qT1 75 4.1
00:00-01:00 6.5 437 458 3.2 GER! 2
01000200 .7 433 735 122 6.6 i34
0Z.00-03:00 54 034 404 a7y 473 95
D3:00-04:00 54 732 487 471 56 3
Da00-05:00 518 G50 530 50.2 534 506
05.00-06:00 535 474 53.2 475 518 70
06:00-07.00 52.9 a7 537 497 53.2 488
0700-08:00 535 8.7 535 0.1 54.7 500
08:00-09:00 536 Lk 539 50.0 554 9.0
05:00-10:00 523 ars 504 519 545 50.2
10:00-11:00 528 a7 500 Z15 530 )]
L. 29 hr [dB(A)] 52.2 - 53.7 52.3 - WAy 70.0
Ly [EBAN 804 E 891 - 841 - Ty 1150
L, [CBA] 56,3 : 57.7 - 573
Sound Level Meter Data
Calibrate Sheet No. Noise R_d402/23 21 July 2023
SLM Mo. Brand Maodel Serial Mo.
= ACORZ5 ACO 6236 00192037 .
Actual Reading [dB]
Before Adjustment After Adjustrnent
94.0 94.0
‘i"l!-.l'l&llu‘l‘lﬂ!:
ANNATEIL = UsEmARLENs U SRAdouLAIR 20Ul 15 (na. 2500} (5ot fmursnasgrusrRuEsdleaily
Farseain = wsaddlanainssiufe

wissimdssinasanuiluulagld Acoustic Calibrator, ACO, Model 2127, S/N. 130006

sansasIinlivssuamsdraamilainisanaianiniy
vhudniersnuransindisanshulashilisuayganuisniuaednuaiss
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RY067/08/68
260/1/66
ar at
TIEIUKANTITAITIVINTLAULRES
T o = - = 8_ < w -
TAsans U3 uiE wilfaa Sudansd 915 Tuinsiata © 18 BawnAu 2566
- o o a w oo
UALGAATMNTINOUUA IO NUAAZIUDIN (NUNTHA) WNBDATIU. ¢ 15 A 2566
7RG nunsalanasesegs NP RIVERT
sunalesssuna Tawinsveed
P v a ar u = @ w ode o ow
Wo/ADYANM UIWW 1LY LALARa DuAavsd 17ne
EnTITia USEv Loafliea. reudads woila d1in
= - A - =
usuduilasansduiinmta
@audainay 2566
k] 1-2 2-3 34 4-5 ARSI
L1 hr Leo Leg1 hr Ly Legd hr Ly Loy 1 br Lsg
[dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB{A)] [dB{A)] [dB(A)]
10:0C-11.00 6.6 66,6 iR 6.3 6.l 66.1 67.4 60.4
T100-12:00 673 56.7 7.1 0] &7.1 861 67.1 56.5
1200-1300 67.3 66.7 67.1 65.0 67.0 66.0 673 56.6
13:00-18:00 68.0 &0 584 6.4 67.2 5.1 68.0 867
14.00-15:00 875 6.6 6.7 5.3 6.8 550 673 667
15:00-16:00 573 686 678 5.3 676 56.3 675 56,7
16001700 67.5 564 §7.0 66.0 676 86.5 63.1 667
17.00 1800 ] 6.6 [ €50 €70 663 G677 6.3
18:00-19:00 B72 666 56.6 659 67,0 664 673 567 =
1900 20:00 571 665 565 €56 6.8 6.2 67,1 565
20.00-21:00 571 G640 56,7 €6.0 6.8 6.3 670 565
2T00-22.00 571 666 6.7 66.1 &7 66,5 67.1 566
22:00-23:00 %75 66.8 567 %60 67.0 6.0 BT.1 566
23.00-00:00 A7 660 71 561 571 G6.5 671 Z85
00:00-01:00 67.2 §6.7 86.0 656 560 €6.40 671 654
O1-00-02:00 672 66.7 554 656 67.1 6.3 67,0 565
0Z.00-05:00 72 66.7 6.5 A5 4 570 664 670 885
03:00-04:00 672 86,7 564 5.6 56.0 6.1 67.1 [
04:00-05:00 57,2 6.7 65 555 56.8 6.2 &7 6.4
[ 05000600 573 6.7 56.0 657 571 6.2 678 E50 F
05:00-07:00 670 6.7 56.6 555 569 €67 673 G6.8
07.00-08:00 5756 66.6 6.4 5.5 ] 6.0 673 6.7
U8:00-05:00 9.9 6.6 669 658 a7.3 €54 6.9 650
09:00-10:00 9.1 6.9 56.6 3.8 67.3 6.1 8.7 ]
L., 28 hr [dB(N)] 67.6 - 66.9 - 67.0 : 674 iRy 70,0
L [lBEAY] 99.3 : 93.1 = 97.1 - 57.9 Tiitfu 1150
Ly, [GB(AN] 738 - 73.1 - 734 - 736
sound Level Meter Data
Calibrate Sheet No.: Noise R 402/23 31 July 2023
SLM Mo, Brand Model Senal Mo.
- ACORLS ACO 6236 00172062 =
Actual Heading [dB]
Sefore Adjustrment ARter Adjustment
500 54,0
VLNBLAT:
AR R A = UsEMANTININGARIMATIN 1529 MwueA szaudnnIsiunIuasssdududfannnisUsznauAanislsay na, 2548
o o al ar o
Bnseraie = eSesdlonsiadnsedudes

wiorimdssimsssuiieulaeld Acoustic Calibrator, ACO, Model 2127, S/N. 130006
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260/1/66
ar ar
FIPITUNANNINTININTEAULTB S
TASINTG Ui udy alleea Sudansd T Tuinsiatn 1-8 A 2566
upLgaaMnssIiuUinenensTusen Gruawa) Tuaensnenu 15 Bamnu 2566
naslasang puwUnIRdaNAT TN Muaanunme
gwnailasvens favinszaas
Wa/Tetgnén UsHN WY wnilroa Budavid $1im
£R5I97R U LoaR.iea, roudais wefia $%n
uinaduslasansiuiiamia
WauBainau 2566
A1 3-6 &7 7-8 ATHIATEIY
Ly 1hr L Lyl hir Lgs Lol hr Lo
[dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)]
1G:00-11:00 6.5 66.3 6.1 a6.5 ] oe.7 -
11.00-12:00 71 66.1 BT 6 6.9 575 566
T2:00-13:00 672 861 576 565 7.7 BT
13.00-18:00 8.5 B6.7 578 671 5.1 573 c
14.00-1500 574 66.6 ki 57.0 87 675
15:00-16:00 673 &7 576 87.0 68,1 574 e
16:00-17:00 57 a 6.7 57T 671 583 575
17.00-18:00 572 é6.6 67 B7.1 650 575
1800 15:00 657.2 556 578 672 8.0 675 :
15.00-20:00 BT 1 66.5 875 66.9 570 813
200021:00 A6 6.7 77 7.1 580 7.4 :
21:00-22:00 73 57 7.7 672 583 675 :
22:00-23:00 Z72 5.7 77 7.1 681 [ -
23:00-00:00 672 6.6 7.7 §7.0 630 575 £
00:00-0100 672 E6.7 575 569 5.0 674 :
01:06-02:00 71 66.6 E76 7.0 67,7 &7.
02:00-03:00 671 €65 675 360 67.8 i -
0300 54:00 7.2 657 676 570 v, 67.2
04:00-05.00 672 66.7 677 570 679 673
05:00-06.00 673 867 677 570 679 674 e
06:00-07700 a7 666 738 7.1 550 674
G7:00-08.00 572 €56 &7.7 g71 67.9 673 :
08:00-09:00 67.6 66.8 69.9 673 600 67.0
09:00-10:00 58.2 6.7 5.7 853 &35 7.0
Loy 24 br [dB(A]] 67.4 : 67.9 - 68.2 - Tidiu 70.0
L [EIB(AN] 9.7 904 . 993 - Taifiu 115.0
L., [dB(A) 736 74.1 744 -
Seund Level Meter Data
Calibrate Sheet No.: Moise R_402/23 31 July 2023
SLM Mo, Brand Model Serial Mo,
- ACO-RLS ACO 6235 00172062 -
Actual Reading [dE]
Betfare Adjustment After Adjustment
940 540
WP
AMINTEIY = UTEMANIENTIERAmNTsY (593 dvuaseiuFsanisiuniuuazsysudsa i nainnsysenauianislsany we. 2548
FBnagesaia = wisdleaivinsvRudes

wiadimdsainsaausitaulaeld Acoustic Calibrator, ACO, Maodel 2127, 5/N. 130006

Ao

HANTATIT IRl Usasawzdaa R laviinsesIn R Ty
FLARGE O UHanS I TR

HUSDITIBNUNANNTILAT I
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RYQ&T/08/66
260/1/66
ar at =}
FITUNANTITNIIVIATLAULL
- o ol a wo se g e a =
Tnsams U3HW 2l nilnoa Sudavisd $10 Tubnsiada 1-8 Hawre 2566
a o W il "
UANERATINTTUAUUANDULDA BN ([UuAm) TulipanInae 15 Fwnau 2566
Asalasang nuulnsalauanziTIngs fhuauumye
dunalaasrend Tauinsren
o w = = a w  als o ow
yo/Moygne U3 e welinea Susianid 9ia
HnT12%R USHW 108 7lied, Aoudaii wosia din
vinaFuilasimsdiuiinaziugen
\Roudaiay 2566
a0 1-2 23 3-4 4-5 AT
Leg1 hr g Leg 1 hr Lo L1lhr g Ly1hr L
[dB(A)] [dB(A}] [dB{A)] [dB(A)] [dB(A)] [dB(a)] [dB(aA}] [dB{A)]
T0.30- 11730 o5 TTY T0.8 LY ! 5.5 E00 TS0
T136-12:30 587 545 61z L5 568 515 590 545
1230-13:20 58.2 545 [N 553 515 504 503 555
13:30-14.30 58.7 551 507 555 55.7 516 5L.1 555
18:30-15:30 58.0 505 59.6 545 56.0 522 500 555
15-30-16.30 550 503 1.1 548 553 LER] 525 533
16:30-17.30 583 53.9 619 531 553 516 524 530
17:30-18:30 571 528 594 534 550 508 B0 2 52.7
18:30-19:30 575 521 505 333 524 504 610 512
19:30-20.30 544 513 557 515 537 51.0 B E17
2030-21:30 542 520 LEX] 508 541 513 547 514
21.30-22.30 541 515 537 511 5.5 507 545 51.0
22:30-23.30 579 517 EER] 511 523 505 530 50.5
25:30-00:30 55.9 515 EEXS 50.4 536 513 543 504
50.30-0130 524 514 578 503 539 505 524 493
B1.30-02.30 530 508 514 50.2 53, 527 0.7 q9.1
02300330 524 506 518 q9.7 534 520 511 50.0
0330-0430 514 505 509 43,7 539 520 53.0 51.0
04.30-05.30 571 508 534 505 536 522 541 50.0
0530 06:30 578 5342 577 513 539 506 57.0 528
06:30-07.30 €23 552 637 536 592 52.7 530 552
07.30-08:30 613 54.7 622 54.9 8] 56.0 674 557
D8.30-09:30 €0.8 551 0.7 553 61.7 571 559 545
09.30-10:30 0.0 556 50,7 550 555 556 828 555
L., 24 hr [a8(A)] 57.7 59.1 56.8 594 Lahiiu 700
Lo [ABAY) 859 85.3 88.6 92.0 TRy 1150
Ly, [GBEAT] 430 538 617 83,7
sound Level Metar Data
Calibrate Sheet No.; Noise R 402723 31 July 2023
SLM Ma, | Brand Madel Serial Ne.
: ACD-RIB | ACO 6236 00172065 5
Actual Reading [dB]
Betora Adjustment After Adjustment
941 940
WNeLwe:
AR = UTSMIANSINTNgRaTNssy Bas dwuedrssdudeinssunusasseiuidaiifiannntsusenauiemsiseny wa, 2548
Trenedn = wiscdlannadinseiudas

wdasimieinisanuiioulnel® Acoustic Calibrator, ACO, Model 2127, S/N. 130006

Han1saTIviniifusenamedanatilavinnsnataiaty
ddadesenussnsriaieudnta i usynmeauisniuasdnuadnws
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260/1/66
b r
FIYURANITATIVINTZAULE
= e ar = o a s o2 o o o wr =
Tasanas U0 TUTE LALADE BUAENTE 1773 TUNATIAIR 1-8 #amnAw 2566
Jrugmevinssuduuiiesensiuaan (runma) Fuioanieany 15 oA 2566
sl o ; ‘s
nadlaganis auudnsaiaaaTissegs fuainusime
dunadniszyns Jandnszuns
Ta/Moggni Uit 2utly wallaea Sudanid
rebield UTEW Lodii.Lad, naudad wadia 31
UinatuilasinisAuiinnz fusan
WAaudamRy 2566
A 5-6 6-7 T-8 ANNMSE 1Y
Lthr L Leg L hr Laii Leg 1 hr Fz
[dB(A)] [dB(A)] [dB{A)] [dB(A)] [dB(A)] [dB(A)]
10:30-11:30 oL.B 54.0 S5 550 6U.5 L%
11.30-12:30 573 T35 580 533 515 553
12301330 513 503 ) 563 535 60.2 555
13.30-12:3D 58.7 503 = 561 53.2 655 565
14:30-1530 502 538 5.3 529 66.5 5.5
15:30-16:30 [ 538 554 525 612 559
16301730 555 532 579 535 519 554
17-30-15:30 57.0 514 57.1 527 500 519
18:30-13:30 586 51.5 EER 510 597 514
15.30-20.30 561 530 5556 518 57.7 524
20:30-21:30 539 519 575 505 545 514
71302230 547 521 538 503 548 513
22302530 594 =11 541 506 T53 Ly
7330 00:30 53.7 574 520 505 557 537 B — ]
00:30-01.30 53] T20 550 506 54.7 519
01.30-02:30 531 518 520 506 531 EL7
02:30-05:30 507 518 544 513 538 550
03300430 535 513 540 510 557 519
04:30-05:30 547 =17 547 516 531 512
05:50-06:30 562 517 573 520 579 532
0630-07:30 BL1 520 63.7 504 641 56.0
07.30-08:30 583 =17 533 553 635 55,7
08:30-00:30 589 507 [ 565 508 558
0930 10:30 57.2 234 515 561 [ 566
L., 24 hr [dB(A)] 58.0 - 58.1 60.6 - Tddu 70.0
Ly [EIBCAY] 24.0 ¢ 885 : 94.0 - Tatfw 115.0
Ly, [OBEA) 623 - 63.7 : 654.9 S
Sound Level Meter Data
Calibrate Sheet No. Noise R_402/23 31 July 2023
SLM Mo, Brand Model | Serial No,
- ACORIZ ACO 5236 i 00172065 -
Actual Reading [dB|
Before Adjustment After Adjustment
a1 94.0
wBLR;:

FATTRTE U

Bnrsnsaaia

UsENANSENTIERETUNTIY g AnuemssAudasintsiumuarsyiudndieannnissznouianislsany w.

winddlanninseiudas

widevimdseitnisasuitvulagld Acoustic Calibrator, ACO, Model 2127, S/N. 130006

2548
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RY0&6T/08/66
260/1/66
ar LY
SIBUNANIINTIVIATZAULHES
o T A u de s ou ! o =
TAsenng UFEN Y WalAea Busansd 37e Tuinsaiaia b 1-8 &mnma 2566
- w = = . =
UANERATHNTINAULANDUDAY TUsEN (uAIWA) IJUNDBATIIY ¢ 15 Havay 2566
EENEEGEE DN TlEATIESTE S MuaLUAIYe
gunailaarvyny Saviaseaes
Wo/Tedanin USEN utia welinea dudavid St
R Rk U3 oafiiea, moudais wadla $1fa
Uinasuilasinisauiald
AIURINAN 2566
an 1-2 2-3 3-4 4-5 Fhﬂ.l"lﬂ*ii"lu
Leql hr Ly L. 1hr Lo Leg1 hr Las Lo1hr L
[dB{A] [dB{a}] [dB({A)] [dB(A)] [dB(a)] [dB(A)] [dB(A)] [dB(A)]
0w00-10:00 [VE] 611 63.1 558 536 594 62.0 5e.0
10:00-11.00 518 595 €33 610 21 501 509 5B.1 ]
11:00-12.00 GOE 584 223 58.7 604 570 510 590
1200-13.00 §0.2 570 510 521 50 4 575 617 E9.1
13:00-14.00 0.4 571 620 591 516 587 623 58.7
13:00-15.00 603 572 50,7 587 604 577 531 590
T5:00-16.00 58.4 559 515 TED 506 578 612 580
T6:00-17.00 596 565 [ 584 08 4 512 574
17:00-18:00 59,1 568 60,5 58.1 59.6 56,7 60,6 574
18:00-19:00 590 569 59.7 578 505 LT 59.9 57.2
19:00-20.00 597 57.2 202 572 500 565 551 557
20:00-21:00 596 579 502 572 584 56.7 58.7 56.6
71:00-2200 553 575 553 574 500 575 58.6 56.7
22:00-25:00 591 571 500 575 553 576 582 554
73:00-00:00 585 566 594 57.7 504 574 584 k]
00:00-D1:00 378 56.3 585 574 503 580 57.7 56.3
01:00-02.00 597 574 596 581 598 584 572 E5.7
02:00-03:00 593 57.9 580 574 554 58.0 57.4 551
G5:00-04.00 EER] 580 554 56.7 590 578 550 573
04:00-05.00 60.1 583 598 581 59.0 574 585 570
05:00-06:00 504 583 603 520 505 577 586 566
06:00-07.00 622 590 E11 581 510 587 507 575
07:00-08:00 626 584 62,9 585 2.1 58.2 63.1 586
0B-00-09.00 510 531 62.7 605 2.7 588 54,1 612 :
L, 24 hr [dR(A)] 603 : £1.0 50.6 50.6 - Taitu 70.0
L LBGAYN 89.6 - 94.8 - 88.1 - 90.1 - Lidu 1150
L, [dB(A)] 66.4 - 66.4 - 66.4 - 55.4
sound Level Meter Data
Calibrate Sheet No. Moise R_402723 31 July 2023
SLA Mo, Brand Viodel | Senal No.
- ACO-RIG ACO 5236 i 00182001
Actual Reading [dB]
Before Adjustment After Adjustrment
540 940
VIR
AIRNTIIY = UsENANSENTHEARIRTIN (584 AusdsvAudsimsiumusarssiudoaiisninnsusenouAenislsau ne, 2548
o " 1 a us
FBn1snain = eadiansiadasedudo

wistimdsainsaaudioviaeld Acoustic Calibrator, ACO, Model 2127, S/N. 130006
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Tasanis

findasanis

- e 5 = a w as o8 ow
UTEN TULY WALADR JURATNSE 970R
upNERAVASISIULANaNoRY LT N (WTUAMA)

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

7 saunnaludu 24 ouwnmalodu wzrirauna 1aAIRTNs nganNa 10900
T Sai Phahalyethin 24, Phaholyothin Rd., Jompal, Chatuchak. Bangkok 10900
Ted : (562) 939-4370-72. Fax : (662) 513-4221, E-mall : sale@spscon.com.. WWW.SpSCon.com

SIPIMUNANITATIVIATEAULF B

Tuinsaa¥a 1-8 FaAu 2566
Tunsanswwny 15 &1m7P 2566

ounUnsalanaTpiTeg i duauunie

Sunadlniszusa Saminszuay

- o = o w  de s ow
U3En Wiy indrea Sudanss 915

2/2

Hn593m SN Loai o, reudans wosia 91in
vinusulaTansiuiale
IR uRaunay 2566
181 56 6-7 7-8 AumTgIu
L, 2tk Lo Lolhr Lag Lalhr Lsg
[de(an [dB(A)] [dB(a)] [dB(A)] [dB(A)] [dB(A)]
TO00-10.00 &6 350 Py L1 CER] (e
10:00-11:00 679 507 676 SR 825 504
11:00-1200 812 560 614 58.3 K] 579
[Z00-13:00 20,1 571 &0.0 505 570
13:00-14.00 6516 578 628 59.0 310 576
1a:00-15:00 624 578 613 5B.7 B17 5856
1500-16.00 B0 575 60.6 585 510 575
16:00-17:00 G0.2 574 507 571 520 582
17.00-1800 538 56.0 554 572 506 575
18:00-19:00 58.9 56.8 594 L 59,7 576
19:00-20:00 50.8 74 T80 S6.6 A17 565
20:00-21.00 T35 71 578 T5.2 568 560
2100-22:00 504 580 %56 56.7 53.2 57.0
22002500 53.6 558 585 56.7 501 574
23.00-00:00 556 563 586 55.8 599 580
50.00-01:00 573 T5.4 58.1 565 HE 579
01:00-02:00 BT 56.4 £8.2 56.6 502 575
02.00-03:00 574 561 CER] 574 55.9 375
03:00-04:00 57,7 56.0 595 57.7 592 57.6
0a00-05:00 585 572 508 £5.1 5.7 571
05:00-06:00 595 BN 504 TE3 59.2 5748
06:00-07.00 58.6 5A.0 al4 58.4 626 583
07.00.08:00 500 56.6 520 56 636 EE)
08:00-09:.00 615 58,5 624 502 63.6 60,0 2
L. 24 hr [cB{A)] 60.3 50.4 61.0 - Ay 700
Ly [EBAN] 90.1 86.5 885 - lifu 1150
L, [@B(A)] 65.3 661 66.5 R
Sound Level Meter Data
Calibrate Sheet No.: Noise R_402/23 21 July 2023
SLM Mo, Brand Mooel Serial Mo.
2 ACO-RID ACO 6236 00182001 -
Actual Reading [dB]
Befors Adjustment After Adjustrment
940 24.0
VUTULUR:
ATLNATEN = UseniAnsEnsnegraIungsy Gee fvuemsesudaintssunuuassefudodiinnnmsuseneuiantslsany wa, 2548
Fnsesaaia - dsdlasmninTeduo:

I T e - nw % 5
wirgdindsniinisaeuiioulasld Acoustic Calibrator, ACO, Model 2127, /N, 130006

uamsasIvindivissawzriwiaildvinsnnataeindy
wudadesnsnuassadsudulaslE ey yrnnuisnduaednuaidnes
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_ UMM 199.1W.109. Aaudaie waiid i

1/2
‘:': 11
ij = S.P.S. CONSULTING SERVICE CO., LTD.
EN é? 7 vauwnaludu 24 ouunwaloiu wnsaauma waaRdng Ajamne 10900
"5:9 . 7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompol. Chatuchak. Bangkok 10900
% paudad Tel : (662) 939-4370-72, Fax : (662) 513-4221, E-mall ¢ sale@spscon.comm.. WHW,SDECOM.COM
RY0Q&T/08/66
260/1/66
o ar
FIBUNANITATINIATEAULTEIS
JGEEERE USE Uty nilaea Sudansd i Judnsaia 1-8 BaAy 2566
tangaamnssusuudneensTuaen (urumne) Tuveanseau 15 fianau 2566
naalATINg ouulnsalanaTIEiT v Muauunwe
gunellasreas Santnszuns
P - ” a w de s
Ya/Maganm U3HN Yudy inilnea Sudanid 19
fnTain VSt 1aaiiiea. roudads woiia 9
o, P - [
vinaduilasnisiufianeiuan
Waudamiau 2566
a7 1-2 2-3 34 4-5 AmsI
Loy 1 hr Ly L1 hr Lgg L1 hr L L 1hr Isg
[dB(A}] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)]
U0 010,30 5.0 %64 03 71 LS L] B T30
10:30-1130 572 556 556 566 580 551 5840 567
T1:30-12:30 553 548 583 553 577 558 550 56.7
1230-13:30 551 54,6 57.3 555 550 557 SR 7 564 =
1330-14.30 56.7 543 578 559 SR 567 502 578
13301530 5539 542 573 —_ 554 58.0 557 553 570
1530-16.30 55.2 535 50.1 56.5 584 554 S 56.7 =
16:30-17:30 57.2 5479 57.1 555 56.8 55.0 577 56.1
17.30-18:50 5.2 546 571 55,7 557 508 573 550 =
18:30-19:30 56.5 551 570 555 555 541 563 555
19302030 555 550 563 550 553 545 558 554
2030-21.30 574 563 574 551 552 550 564 552 =
2130 22:30 570 558 562 554 59.1 563 585 552
27302530 TE.1 550 5656 554 0.4 59.2 562 TI7 :
73300030 550 54.3 566 557 &0 551 559 505 =
00.30-01:30 56.3 54,7 565 555 602 587 553 505
DT 300230 57.7 558 574 558 593 577 553 545
02.30-03:30 57.0 55.7 566 55.0 578 563 56.0 550 -
03:30-04:30 576 EEE) 55.7 554 575 561 56,9 55.7
04:30-05:30 57.4 359 575 5.0 572 559 554 551 -
05.30-06:30 5273 553 578 559 577 551 56.7 551
06:30-07:30 584 553 575 553 58.2 565 580 556
7300830 538 561 577 550 535 570 59.7 564
08:30-09:30 505 570 564 56.3 597 570 595 56.6 z
Lo 24 hr [dB(A)] 57.3 576 58.5 57.8 Livfiu 700
Ly [BLA)] 792 84.0 - 828 90,7 = TRy 1150
L, [GB(A)] 63.7 636 653 63.3
Sound Level Meter Data
Calibrate Sheet Ne.: Noise R 402/23 31 July 2023
5LM Ma. Brand fMaodel Serial Na.
- ACORZ1 ACO 6236 00182004 -
Actual Reading [cB]
Before Adjustment After Adjustment
940 %40
GTa U
AIRITIU = UIEAANTENTNEAAIMATIN W4 ATAUAASERUABINTIUNIUMAL A U EIT AR N1 SUsEnaUR IS TS ey WAL 2548
e a o - w
TnsasIa9n = wsdlaesininsziuiies

winatndswhnsasuiieulagld Acoustic Calibrator, ACO, Model 2127, S/N. 130006

nanInsITalivsasanizdnaildvinisasiaiaminduy
WaAnd s usRe TRz ssladlldusuamnuiimumesdnuaiines
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% S.P.S. CONSULTING SERVICE CO., LTD.

7 waunvaladu 24 aunwwalodu uarsvauwa 1wAIRINT ATUNNT 10900
7 Soi Phahalyothin 24. Phaholyothin Rd., Jompol, Chatuchak. Bangkok 10900
Tel ; (662) 939-4370-72. Fax : (662) 5134221, E-mail : sale@spscon.com., WWW,SPSCON.Com
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RYQ&T/08/66
260/1/66
) ar
SIBIURANITATIATATEAULT
Tasanng U udy wilnea Budanid Tdm Tuinsaada 1-8 Fammy 2566
TrugaawnssuduudienanyYuoen Gnunwa) Tueanieny 15 HavnAy 2566
4z i .
naalasanas auuUnsalauaTIEITINgS shuauummg
gunadaszend Sminseeal
Ho/Magpndn UM ey Lelines Budansd 9%
§n529%n UTEN 10a 4 1oa. aoudais lwasia $aie
usndulasInMsAuiiansYusn
\Roudameu 2566
e 5-6 6-7 7-8 ATIATFIU
Lag 1 hr Ly Lag1 hr i Leg1hr i
[dB{A)] [dB(a)] [dB{A)] [dB(A)] [dB(A}] [dB(A)]
0530-10:30 L 570 3T, ELR T35 57T
0301130 591 571 553 56.7 534 565
11:30-12.30 573 552 574 553 576 553
12:30- 1330 573 557 8.1 550 574 554
13:30-14.30 583 565 5848 56.7 561 56.0
14:30-15:30 554 561 76 56.1 575 557
15:30-16.30 581 555 575 CER] 582 567
1530 17:30 573 55.5 570 5535 581 56.1
17:30-18.30 553 553 574 550 57.2 550
18:30-19:30 570 557 554 55.2 575 561
19:30-20:30 572 553 ] 550 56.4 563
20:30-21:30 570 557 556 554 578 56.3
21:30-22.30 579 56.5 574 56.0 58.6 56,9
2730-23.50 550 558 571 558 584 572
23:30-00:30 57.2 553 571 55.8 58.5 57.2
00:30-01:30 58 555 554 553 583 572
01:30-02.30 557 555 557 558 58.2 565
02:30-03:30 554 552 572 553 580 56.7
03730-04:30 56.5 550 74 Tl 577 565
09:30-05:30 573 557 575 53 573 561
05:30-06.30 572 56,1 570 563 575 56.2
06300730 550 554 553 6.7 584 564
07:30-08:30 57.2 557 589 56.3 503 56.9
0B:30-05:30 500 EE) 0.0 573 500 570 :
L., 24 hr [dB(A]] 57.5 519 58.2 - TdiAu 70.0
L [GB(A)] 822 89,1 87.7 - T 115.0
L. [dBia) 635 €3.9 545 -
Sound Level Meter Data
Calibrate Sheet No.: Noise R 402/23 31 July 2023
SLM Mo, Brand Mociel Serial Mo,
- ACO-R21 ACO 6236 00182004 -
Actual Reading [dB]
Before Adjustment After Adjustment
94.0 940
VIR
ATNIRTETY = UsEmAnsEnsRgmEvnTIY (3a4 AmuedszdudsnssumunarssiudssfiAnanmussneuienisisanu wa. 2548
FBansaia - Aseadansatnseduda

windiadsaintsaauiaulngld Acoustic Calibrator, ACO, Madel 2127, S/N. 130006

Vudntneseuansa AsaduladlldFueuyiannEsnduaednvaidnys

raNIATI IRt iUssaamewEileYinTas e ey
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& TE S.P.S. CONSULTING SERVICE CO., LTD.
2 w7 wamvwalufu 24 nuuwwalodu suneoumn weaging 1T 10900
"z“,%_ - waa® 7 Sol Poaholyathin 24, Phaholyothin Rd.. Jompal, Chatuchak, Bangkok 10900
AU Tel ; (662 939-4370-72, Fax : (662) 513-4221. E-mail | sale@spscon.com., Wiww.sescon.com
Ref. No. WRO17/07/23 Report No. 2307/049
260/1/66
= 3 g
'i’lEJwi‘TL!Naﬂ’]‘ﬁ”&kﬂ‘iﬂ:‘lﬁﬂmﬂ"ﬁ\!wﬂﬁﬂ
1Ay c S wudfe nlinea Sudavisd S fullitushedhe 4 NSNNAN 2566
fifdlazams : deugeavnssusuudnetiensTunan (nunIua) fuifushesh 4 NINYIAY 2566
punsAjaNATIENIE T AualuA e eI IGEREY 4-11 nsAgAL 2566
unoiineszany Jarinssend Hufivansiey 12 pIngnAu 2566
Foriodgnén Uit 1ut inilnen Busandd dain
FiAudedn RITEEN
Eiudagg wiggaudnd Sundiswing (1-011-9-7147)
U3 1o Rud. moudaia wedda $1fn
S — y uSanisvmirisdsudaluszuutnidesay ,
WITULADT ABWAIIEN i G = AINIATETU
?Jaduﬁuqmm‘wﬂﬁ‘imu‘um-mmaﬂmuaan
pH Electrometric Method (4500-H  B) 8.06 5590
Total Dissolved Solids (me/L) Total Dissolved Solids Dried at 180 'C 264 Taifiu 3,000
| ) (2540 C.)
Total Suspended Solids (me/L)|  Total Suspended Solids Dried at 103-105 °C 3.0 Taisfiu 200
(2540 D.)
BOD, (mg/L) 5 Day BOD Test (5210 B) & _ 3 LitAu 500
Mernbrane Electrode Method (4500-0 G.)
coD (ma/L| Closed Reflus, Titrimetric Method (5220 C.) 32 | hduTso
Grease & Oil (me/l)]  Liquid-Liquid, Pa"titiLjn-Gr.t ‘.;"ir‘."ul-‘:tri-: Method o <2 hidiu 10
(5520 B.) ) -
E_:or-makcehyde (mg/sL) Distillation, Colarimetric Method** 0.21 Tl 1
WANBLAR:

Snwmerleie T aznowdndoy

FNLTESEU =

Tudirugaangss

Method

Method** =

AT siRugiain ey, aunanimasudunndouuvalssnelng wa, 2547

UszmansiaugraTnssunAnlsuimalng ¥ 76/2560 Sas Amumuoasgiuilvlunsssunsinduas

dszuuinindndsarunand

u

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017,

KanasaTIIRAsER LS UTaREEsat i la N siessiiviiu

FAmd e TsuRan s YiaTsifaunsulaghildvsuyeainuiendumednunitnes

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

}' So
Tl

WRO(1/08/23

i Phaho
1|939

w

gapnvalofu 24 auunnalsby unrisaumna

UTn ude nilmes Budanad i
Trugravnisuduuiiovensiuaan unme)
auudnsolaATisugs fuanumye
dunodisszees Twmingean

t No. 230

WAudag

Tuil

Tunsuénasag

Fuidasiee

2308/042

Tufsaniay

2 BamiAy 2566

3 Ay 2566

11 Bawnma 2566

o o Winaaimiisieudeluszuuindesiy .
vsiiaas AT R .. . AIATIIY
VAN REWATIUAUUA-lBTlanzuaan
aH .58 5.5-9.0
otal Dissolved Solids (mg/L) 224 lalifiv 3,000
Total Suspended Solids (me/L) 23 LA 200
BQD. trne/L) Z
Wiernbrane Electrade Method (4500-0 G.)
coD (me/L)] Closed Reflux, Titrir Method (5220 C.) 25 Wiy 750
ime/l)] L qu::—Laf!ulﬂ Partition-Gravimetric Method <Z v 16
Formaldehyde {me/L) 004 liiAu 1
WAUIMA:

ANEUEAI0:

AR

Method

Method**

T

Uszmenisiiangaamnsrawielssalng 7 76/2

ffguaniay

lulinuanaranysu

on of Water and Wastewa

Ansnewdtds, sunauininisy

ter, APHA, AW

vandszimalng we. 2547

550 1394 fimunsesguiifiumsssuned i Buasdseuudiindisaay

A, WEF, 23" Edition, 2017,

%
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%
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IS TEATURANTS AT IR T IR

el bilasuays

e
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260/1/66

UIEN 108.1.10d. ADUTARN WasId D6
S.P.S. CONSULTING SERVICE CO., LTD.

7 woannalobu 24 auuwnaladn uurvauna ibic) ns 3NN 10900
F lyothin 24, Phaholyothin Rd., Jompol. Ch atuchak, Bang gkok 10800
Tel 1 (662) 939-4370-72, Fax : {662 513-4221. E-mail : sale@spscen.com. WNVLSPSCAN.COMm;
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feport Mo. 2309/057

SNYNUNANTAUATIERAUA WU LEY

Trsans Uit quty weilrea Budanid S fufudedne  © 5 Aupsu 2566
fiaslasanis langaavnssusuuAnanenrTugan numva) Yuiifufeths  © 6 furnsu 2566
zaquf‘-mmmmmﬁﬁ‘.ﬁ;]% FTUALNUANA Juiidiag1en D 6-13 Avsau 2566
dnofinizuay Yawinszaas fufleansiesnu ;14 Fugiou 2566
Ta/Fotgnin Uit qute wilres Sudanid $1in
Finuiege IERTERE!
shiusogn wisgnudnd fmslseing (2-011-2-7147)
U3 10 fi oa. aaudad wadia Sidm
Uiadanniiedeudsluszuuingasou
wifines e - . . . AR
“Uamf-‘mQtﬂ§iwn'isimuua’s-mmamzmaan
pH - ] Electrometric Method (4500-H" B.) 84 3.5-9.0
Total Dissolved Solids (me/L) Total Dissolved Solids Dried at 180 °C 174 L1 3,000
Total Suspended Selids ' (rme/L) t 103-105 °C <20 _ T 200
(2540 D) ]
BOD, (mesL) 5 Day BOD Test (5210 8) & z Ty 500
| | Membrane Electrode Method (4500-0 G.) i
cao (me/L) i Closed Reflux, Titrimetric Method (5220 C.) ] 25 Taifiu 750
Grease ;. (me/L)]  Liguid-Liquid, '-;ar: n-Gravimetric Method <2 laiLfy 10
(5520 B.) )
Formaldehyde (me/L) Distillation, Colorimetric Method* 0.02 i 1
‘Hml}ﬁ‘iﬁl

Anwnsaiadig

FLATI

Method

Method**

e menaudndas

Uszmansiaugasunssuwilszmalng 7 76/2560 393 fmunin A5 wislilunasssune '.a"-LErJa\:ﬁ vuiTimd L dudunane
Tulleusnanmnssy
= Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.

v

S p T P B E RGRIT vy, munmAaanssus Luandouisemalvy wa, 2547
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o L a [ T = |
HANTTATIVIA S 18V UTUTDARWIE A8 1AaNA NS AT 18y

FILARE S IRITUNAN T ATI T A TR hJuU"Qf"J“.J-F‘&IliJLWLJ‘.J&U mTInUTEnL i e S eeldnug

1-011-A-6645
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fliviodna

USHY 10d.W.10d. ABUYSHN 1HDSId MNNA
S.P.S. CONSULTING SERVICE CO., LTD.

7 ganvmalaiu 24 auwnmalofy wisouna waandns nsanur 10900
7 Soi Phahaolyothin 24, Phaholyethin Rd., Jompo!, Chatuchak. Bangkok 18900
Tel ! (662) 939-4370-72, Fax ; (662) 513-4221, E-mail 1 salef@ispscon.com.. WwW.SpScon.com

WR065/10/23

Report No. 2310/067

FIWURAMTAATIZAAUA WU LY

Uit 2wl wnilroa Budansd e
Umigravnssuiuuanesons Tuan (1ueima)
nuulnTaiEuATERs T MUsINUA A
dnnaliaszeat Sarinseuns

Uit udl wiinea Busbmis 9w

LU

wnggAtun Fa3ud (1-011-9-0024)

UIEW Lod e, apulata wadia i

Fuidufega 3 faIm 2566
Tuitiuihegw 3 faAY 2566

Tunesnzi 3-11 fanAu 2566

JuliganTneau 12 maAu 2566

141

. B Winiaimiistoudelussuuiidesy ,
WITNHADT SUATIZN & = AIHIRITI
VAURANARATUNIINAVVAT-LB LA ILIaN -

pH Electrometric Method idS_GG-H' 2} 7.05 | 5590

Total Dissolved Solids (/L) Total Dissolved Saticls Dried at 180 °C 172 1udifiu 3,000
(2500 C)

Total Susper‘lde:a-‘ Solids (rg/L) Tatal Suspended Salids Dried at 103-105 °C _ 39 T 200
(2540 D))

BOD, {rme/L) 5 Day BOD Test (5210 B.) & 3 T i s00

Mernbrane Electrode Method {45000 G.)

oo in_'n:s,-‘i_) Closed ?f.eﬂux..'-l:ltr:n'.E'.rir_ Method (5220 C.) 32 lahifiu 750

Grcase-& Qil Imﬁ“‘ Liquid-Liquid, Partition-Gravimetric Method i <2 111*-""'..4- 10
(5520 B)

Formaldehyde (rme/L) Distillation, C-:E.ovirneiric Method** <0.01 B TaiiAu 1—

L Tel T H

fnwauydinda: la

AU

Method =

Method** =

grnaulEnon

Uszniemsinsgadmnssuwisdsenele 9 76/2560 Gas Avmuanasginilvlunisssnsiifsasdssimhimindsdaunans

TuflAuanamns s

) : . e o ”
Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF. 23 Edition, 2017,

A e wan Al ensiindy, auarimnssuiunedouuialsemeive wa, 2547

a oA w0 e - 4 4 &
HEANTTATIVRATIEWUTUT DA lﬁfvl'J'&]E']-3“.’11:5:1‘"&1’:."173'3Lﬂ“i".%‘l-'!l."n’i'u'lé
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drnuRuiaddinged
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- - End of Report
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Tel ; {662) 939-4370-72. Fax : (662} 5134221, E-mail : saleBspscon.com., wiwvw.Spscon.com

L
e, AnuEe?

Ref. No. WR104/11/23

Report Mo. 2311/051

/1

260/1/66
‘a"lENquNaﬂqﬁ‘?}LﬂﬁﬂzﬁﬂmﬂﬁWE'\L%ﬂ
TAsanng o Ul oute eilaea Budandd $iim Suifudat 2 ygAdnnay 2566
Fiilasanis Urugrevnssudvudnamensiuson @unyn) Suiifudeda 2 nigAANNEY 2566
auuUnsalanaTiedsiegd suauus e Fuifiegzn 2-10 woeRneY 2566
sunaiinTzens Yiinssuan Hufioansigaty 16 ngAIntay 2566
ToAoganin U3t 2t wedinea udavdd S04
AUt TRVVE k!
fiusagn wiadug 1l fsgnng (3-011-2-0050)
U3 Loadlied. aoudai wedia $18n (1-011)
. e Uindawnirfisdouddussunidasu .
vwisiinod B3z Munas§Iy
ﬂJaquﬂuqma‘mn'ﬁuﬂuua‘a—m"ﬁmﬂmuaan
pH B Electrometric Method (4500-H" B.) 149 5.5-9.0
Total Dissclved Solids {mae/L) Total Dissolved Saolids Dried at 180 °C 145 laAu 3,000
(2540 C.)
Total Suspended Solids (mg/L)|  Total Suspended Solids Dried at 103-105 'C 31 laiifu 200
(2520 D)
BOD, {mg/L) 5 Day BOD Test (5210 B.) & o 2 WAus00
Membrane Electrode Method (4500-0 G
oD {rng/L) - Closed Reflux, Titrimetric Method (5220 c) 25 lafu m—
Gr_ease &Qil {mg/"u Liquid-Liquid, Partition Gravimetric Method 3 <2 Taiifiu 10
(5520 B.)
Formaldehyde (/L) Distillation, Colerimetric Method* - 0.05 Tuifiu 1
'l'!‘i.ﬂ!‘,lﬂ-‘lﬂ:
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Miethod = Standard Methods for the Examination of Water and Wastawater, APHA, AWWA, WEF, 24" Edition, 2023,
Method*® = §udaiFlaneimugiloteseiingy, snaBmnsriEusdauuadsemelng wa. 2547
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. . Uinaoinuinoudsluszuudndaundasag :
s lines AeTATI ﬂ & i ATAIET
weInslaugaawnsTIAULE Havonsusen
.pH N Electrometric Method (4500-H B.) i 7.29 5-5'9-0_ -
Total Dissolved Solids (mg/L} Total Dissolved Solids Dried at 180 °C 190 laiefiu 3,000
(2540 C)
Total Suspendéd_Solids {rne/L) 1| Suspended Solids Dried at 103-105C 24 - lalifiu 200
(2543 )
BOD, (me/L) I 5 Day BOD Tm‘r (5210 8) & 2- Talifiu 5_0(}
Membrane Electrode Methad (4500-0 &)

Cao (mg/L) _ (I sed Refluy, |“*““ct ic Methed (5220 C) 25 - - laltAiu 750
Grease & Oil Liquid-Liquid, | ic Method < ' TaivAw 10
Farmaldehyde (mg/L) Distillation, (‘.oloéimetri.: Method* - 0.02 b1 -
WL,
fnwnziingts 18 asnaudntoy
Fi'\.Lﬂ%*.‘i}jﬂ'lz = AUsEr ?‘-r":'1‘JﬂP‘-Lfqmﬁﬂwﬁ'.*.‘erqui::;‘rml.n ;1 T6/2560 qu AUALIRS "’ul.m..J un1‘;’.«:11umﬁuaqﬁisummnu ndsdiunany
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Method = Standard Metheds for the Examination of Water and Wastewater, APHA, AYWAWA, WEF. 22" Edition, 2023,
Method* = 81855 mTevin WA Lasetin W8y, autmAmnsudsnadanualsemAlae wa, 2507
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fdalasnas langaanvnssudvuiiesionyivean Gnuame) Huiduiat 32 feveu 2566
auutnsalanasizisiegd shuavelds Tuihinsnest 3-9 AamAu 2566
suneiinsreas Sainsesas Fufeansisa 11 AawAsl 2566
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(Mw-1) Wasu 2 widau 1
(MwW-2) (MW-3)
pH Electrometric Method (4500-H" 8.) 6.26 6.12 6.02 6592
Methanol {me/L) Purge and Trap Capillary-Column <2.0 <2.0 <2.0 80
Gas Chromatagraphic/ Mass Spectrometric
Method
Total Petroleum Hydrocarbon
(Cs-Cye)
- TPH (C,-Cgd (mg/L) Purge and Trap Capillary-Colurnn, <0.00004 <0.00004 <0.00004 14
Gas Chromatographic Methoed
(US. EPA Method 5030C & 8015D%%)
- TPH (C5-Ced (me/L} Separatory Funnel Liquid-Liguid Extraction, <0.00024 <0.00024 <0.00024 1.7
Gas Chromatographic Method
{U.S. EPA Method 3510C & 80150
- TPHIC, o Ci) (me/L) Separatory Funnel Liquid-Liguid Extraction, <0.00024 <0.00029 <0.00024 0.1
Gas Chromatographic Method
{U.S. EPA Method 3510C & 80150*%)
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Enwniediayy:

L Udnmeensadadudl 1 (M-1) 1o aznoudndsy

2. Winulssnusdanszasyuirfoy 2(MW-2)  : iflesiu asnawdntas

3. Winalssnusdanssaeguinfau 1 MW-3)  aviu senowdntos

P lunsaitsinnsunoune snsaviednliBsudisunanisTinreidileransniuisdi e el flflunsinmunsessunstudioutunam sz

uluiiud TrwdrfiasinSouandasned o Aundese sy uazliinduandradunus

ryaduiataawmiemil i utad i auufianiantsluaveale

aylaugegmuannaguaunhunadlivilon Ae 659.2
-TPH (-Gl : Sum of n-Pentane, n-Hexane, n-Heptane, n-Octane

- TPH (C>4-Cyy) Sum of n-Nonane, n-Decane, n-Undecane, n-Dodecane, n-Tridecane, n-Tetradecane, n-Pentadecane, n-Hexadecane

J: Sum of n-Heptadecane, n-Octadecane, n-Nonadecane, n-Eicosane, n-Henelcosane, n-Docosane, n-Tricosane, n-Tetracosane,

v
o
i
w
(&)
0
Q
o

18, n-Hexacosane, n-Heptacasane, n-Oclacosane, n-Nonacosane, n-Triacontane, n-Hentriacontane, n-Dotriacontane, n-Tritriacontane

etratriacontane, n-Fentatriacontanea
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saantstutauluiunas

wlddy v, 2559

Method Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23rd Edlition, 2017.

Method*® United States Environmental Protection Agency [U.S. EPA) Method
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(MwW-1) Adau 2 wdau 1
(MwW-2) (MwW-3)
Formaldehyde (me/L) Distillation, Colerimetric Methed 0.0% 0.0s5 0,01 -
WWA:
Anuus a9
L uinumia ndadunt 1 (Mw-1) Ja menoudndon
2. vinadsausdanssamsyuedou 2 (MW-2) - wieadu nenaudndoe
3. Uinndsausdanseanuueday 1 (Ww-3) Ay srnaudnley

G = UIsNAnTEnTRgRa NI 3ae Auminusistudavluiusasilitiu nmanneasurunwiuwanhladiu nsudsdeya
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Forrmaldehyde {ppm)|  Sorbent Tube GC/FID Methad <0.01 075"
B (MIOSH 2541) |
Methanol tppm)]  Sorbent Tube GC/FID Methad _ <0.01 200"
(NIOSH 2000)
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_ (MIOSH 2541) )
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(NIOSH 2000)
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(NIOSH 2000)
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Log 1 hr [dB(A)] Linax br [dB(A)]
09:40-10:40 80.1 84.0 ;
10:40-11:40 80.1 - 823 E
11:40-12:40 80.1 N 81.1 : =
12:40-13:40 79.8 ) ] ) -
13:40-14:40 799 88.9
14:40-15:40 80.1 834 ;
15:40-16:40 80.4 927 ) =
16:00-17:40 80.2 82.5 S 1
Leg 8 hr [dB(A)] 80.1 - hiiu 90.0
Loz [OB(A)] - 927 hitAu 120.0
Sound Level Meter Data
Calibrate Sheet No. Naise R 4071/23 U2 Aueust 2023
I Equiprnent | Brand | Model | Serial No. | Standard
5 Sound Level Meter (NORAL | ACO | 8236 | 00192053 | [EC 61572 y
Actual Reading [dE]
Before Adjustment Atter Adjustrment
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U8 Boiler .
87 ANNATEIU
Lag 1 hr [dB(A)] Linax] br [dB(A)]
10:00-11:00 77.1 906 -
1:00-12:00 76.8 ) 82.2 -
12:00-13:00 76.7 78.1
13,0C-14:00 759 N 86.8 -
14:00-15:00 76.7 835 - ~
15:00-16:00 76.8 82.3
16:00-17:00 768 817 -
17:00-18:00 76.9 - 79.4 =
L. 8 hr [dB(A)] 76.8 laliiv 90.0
Lnas [IBGAT] 90.6 lanfiu 140.0
Sound Level Meter Uata
Calibrate Sheet No. Naoise B 207/23 | 02 August 2023
Egquipment | Brand Moael Serial No, Standard
- Sound Level Meter (No.R50) | ACO 6236 00152062 [EC 61672 :
Actual Heading [dB]
Hefore Adjustrment Atter Adjustrnent
941 ' 94.0
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U3te Blower Room .
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Leg 1 br [dB(A)] Linaxd hr [dB(A)]
10:00-11:00 75.3 920 -
11:00-12:00 74.6 86.1 -
12:00-13:00 74.3 83.6 -
13:00-124:00 74.4 871 -
14:00-15:00 74.3 82.8 -
15:00-16:00 74.5 86.5 <
16:00-17:00 74.3 815 -
17:00-18:00 74.2 843
L-z_:r: g hr [dB(A]] 74.5 Talfiw 200
Ly [GB(A)] - 92,0 kv 140.0
Sound Level Meter Data
Calibrate sheet No.: Nolse R 407725 02 August 2023
Equipment Brand IModel | Serial No. standard
- Sound Level Meter (No.R52) ACO 6236 | 00192054 IEC 61672 -
Actual Reagineg [gB]
Before Adjustment Arter Adjustrnent
94.0 S4.0
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areu anniingaadn Ta-uuAng uARTI93n 181
%Dose TWA [dB(A)]
1 | Bousdaling Aueiind fuilang 03/08/66 08:30 W.-17:30 u. 10.31 75.1
z | Buudaudiyieiama sl nul 03/08/66 08:30 1.-17:30 w. 0.80 64.0
3 | Yoz ALELTY AAETR 03/08/66 08:30 W.-17:30 u. 4.2% 713
AIUNNTII - Liifiu 85.0

Sound Level Meter Data

Calibrate Sheet No.: Noise Dose R_408/23 02 August 2023
g Actual Reading [dB]
fAnau Equipment Brand Model Serial No. Standard
Befare Adjustment | After Adjustment

1 Moise Dosirmeter (No.B02) SVANTEK SY-10415 80842 IEC 61252 113.6 1136

2 Noise Dosimeter (No.B03) SVANTEK Sv-10415 80852 IEC 61252 113.6 113.6

2 Noise Dosimeter (No.B01) SVANTEK SV-10415 80840 IEC 61252 1135 112.6
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Formaldehyde Gas Sample box No. B02, B08, B09, B10, B12,B13 | HPLC
Methanol Mass Flow Meter GC/MS
NO; NO_ Analyzer No. RO1 NO, Analyzer No. R01
AMNTWBINIARINUEBY
Cco Personal Pump SKC No. B46, R08 Digital Balance
Rotameter No. H-R02
NOx Vacuum Gauge Spectrophotometer
Formaldehyde Personal Pump SKC No. B46, R08 GC/FID
Rotameter No. L-R02
Methanol Personal Pump SKC No. B42, R24 GC/FID
Rotameter No. L-R02
FEAULEES
Leq 24 hr tag Loo Acoustic Calibrator -
Sound Level Meter ACO-R15, R18, R19, R25, R21 -
qmmwﬁ:ﬂ
pH - pH Meter
TSS - Digital Balance
TDS - Digital Balance
BODs - BOD Analyzer
CcOD - COD Reactor
Grease & Oil - Digital Balance
Formaldehyde - Spectrophotometer
Methanol - Spectrophotometer
TPH - Digital Balance

Qmmwmmﬂiuﬁmuﬂaznaums

Formaldehyde Personal Pump SKC No. R06, R24, R26, R38, R37, GC/FID
Ra4
Rotameter No. L-R04

Methanol Personal Pump SKC No. R06, R24, R26, R38, R37, GC/FID

R44
Rotameter No. L-R04

szaudeelunisrinau

Leq Acoustic Calibrator -
Sound Level Meter ACO-B43, R40, R41, R50, -
R51, R52

Noise Dose Noise Dose Meter No. NMD-B01, BO2, BO3 -

RP/V013/23/JUL-DEC/CAL.DOC
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Gas Sampler Box Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Dry Cal DCL-ML

§/N:136164

Calibration Data

Gas Sampler Data

Calibration Data

Actual Flow Rate (ml/min)
Setting
Sampling Line A Sampling Line B

No. | Rotameter Date ( Constant Flow)

: . Standard Standard

(ml/min) Normal Condition Normal Condition

Condition Condition

BO1 | 2 (A&B) | 01/06/2023 200 200.5 200.4 200.6 200.5
BOZ | 2 (A&B) | 01/06/2023 200 200.3 200.2 200.5 200.4
B03 | 2 (A&B) | 05/06/2023 200 200.4 200.3 200.7 200.6
BO4 | 2 (A&B) | 02/06/2023 200 200.5 200.4 200.5 200.4
BO5 | 2 (A&B) | 02/06/2023 200 200.7 200.6 200.7 200.6
BO6 | 2 (A&B) | 05/06/2023 200 200.6 200.5 200.5 200.4
BO7 | 2 (A&B) | 05/06/2023 200 200.7 200.6 200.6 200.5
BO8 | 2 (A&%B) | 02/06/2023 200 200.4 200.3 200.5 200.4
B0O9 | 2 (A&B) | 01/06/2023 200 200.5 200.4 200.7 200.6
Bi0 | 2 (A&B) | 01/06/2023 200 200.4 200.3 200.6 200.5
B11 2 (A&B) | 05/06,/2023 200 200.7 200.6 200.7 200.6
B12 | 2 (A&B) | 01/06/2023 200 200.6 200.5 200.5 200.4
Bi3 | 2 (A&B) | 05/06/2023 200 200.4 200.3 200.3 200.2
B14 | 2 (A&B) | 01/06/2023 200 200.7 200.6 200.5 200.4
Bi5 | 2 (A&B) | 05/06/2023 200 200.4 200.3 200.8 200.5
B16 | 2 (A&B) | 02/06/2023 200 200.8 200.5 200.5 200.4
B17 | 2 (A&R) 01/06/2023 200 200.5 200.4 200.8 200.5

Calibrated by :

Approved by :
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Gas Sampler Box Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Dry Cal DCL-ML

S/N : 136164

Calibration Data

Gas Sampler

Calibration Data

Actual Flow Rate (ml/min)
Setting
Sampling Line A Sampling Line B
No. |Rotameter Date (Constant Flow)
: Standard Standard
(mUVmin) Normal Condition Normal Condition .
Condition Condition

BO1 | 2(AgB) 05/09/2023 200 200.5 199.1 200.7 199.2
BOZ [ 2(aA&B) 05/09/2023 200 200.7 199.3 200.4 199.0
BO3 | 2z(A&R) 06/09/2023 200 200.4 199.0 200.9 199.4
B04 | 2 (A&B) 07/09/2023 200 200.6 199.2 200.7 1993
BO5 | 2(agp) | 07/09/2023 200 200.5 199.0 200.9 199.4
B06 | 2 (A&B) 05/09/2023 200 200.8 199.4 200.5 199.1
BO7 | 2 (A&B) 05/09/2023 200 200.5 199.0 200.8 199.3
BO8 | 2(A&B) 06/09/2023 200 200.7 199.2 200.5 199.1
BO% | 2(A&B) 05/09/2023 200 200.5 199.0 200.9 199.5
B10 | 2(A&B) 05/09/2023 200 200.6 199.2 200.6 199.2
Bil | 2(AgB) 06/09/2023 200 200.7 199.3 200.5 199.0
B12 [ 2 (A&B) 06/09/2023 200 200.6 199.1 200.8 199.3
B13 | 2 (A&R) 05/09/2023 200 200.4 1990 200.5 199.1
Bl4 | 2 (A&B) 08/09/2023 200 200.5 199.1 200.7 199.2
Bi5 | 2(A&B) 08/09/2023 200 200.6 199.2 200.5 199.1
B16 | 2 (A&B) 05/09/2023 200 200.8 199.3 200.6 199.2
B17 | 2 (A&B) 05/09/2023 200 200.5 199.1 200.8 199.3

Calibrated by :

Approved by :
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Certificate of Calibration
Certificate Number © SPR23050422-1 Page @ 1 of 3
Customer : 8.P.S. CONSULTING SERVICE CQ., LTD.

7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,

Bangkok 10900

Equipment Name © Mass Flow Meter
Manufacturer . Dwyer

Model ;. GMF-2101

Serial Number CON/A

ID. Number . MF01/51

Environmental Conditions

Ambient Temperature s ) o Received Date . 26 May 2023
Relative Humidity HB0% 15 % Calibration Date . 29 May 2023
Location of Calibration Sinlal Recommend Due Date : 29 May 2024
Calibration Procedure . SP-CPM-04-13 Date of Issue . 30 May 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

reguirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perfarm
this calibration are certified by to NIST ar equivalent, National metrology Institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule 1s to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in fullwithout written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Jirasak Pumbut Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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BP) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR23050422-1 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Mass Flow Caliprator AFC-COMPLETE-10 12532 AD2207-177-0001| 17 Jul 2023
Standard Flow Meter 520-H 200353 MW-0071-22 25 Aug 2023
Traceability

This certification is traceable to the International System of Unit maintained at :

MIT - Miracle International Technology Co.,Ltd.
Mesal abs - Mesa Laboratories, Inc.NVLEP Lab Code 200661-0 (ISO17025)

SP-FM-04-15rev.0



Certificate No. :

[ OO 62/69

Result of Calibration

SPR23050422-1

Function : Alr Flow Measurement

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page : 3 0of 3

Unit : mL/min

r_“ Calibration uuc Standard uuc K Factor Uncertainty
= Point Reading Reading Error Value (+)

= 0.0 0.00 0.00 0.00 1.00000 0.12

i 3.3 3.42 3.59 -0.17 1.04971 0.26

) 7.3 7.52 7.78 ~0.26 1,03457 0.26

e 13.5 13.83 14.34 ~0.51 1.03688 0.26

S 17.0 17.12 17.65 -0.53 1.03096 0.26

‘f Note:

|8l

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

This Ceriificate is not certified for any commercial transaction.

— End of Certificate —

— The result of calibration was found accurate as show on date and place of calibration only.

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %

SP-FM-04-15 Rev.0
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 31-n.A.-23 BRAND : AP| MODEL : 200E

NO. NOX-RO1 SERIAL NO. 769

Calibrator (Dilution System)

Brand : API Model : 700

Last Cal. Date : 04 August 2022 Serial No. 1911
Reference Standard Gas

Standard Gas : Nitric Oxide (NO) Cylinder No. : D636192

Certified Date : 20 April 2022 | Expired Date : 20 April 2024 Cylinder Conc. :49.1 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5 °C % RH as

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
NO Span 400 399.9 -0.025 400.0 1.001
NOy Span 400 400.2 0.050 400.0 1.006

APl Model 200E NO, Analyzer Check List

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB <2 with zero air
SAMPLE FLOW 504 cc/min 500 = 50
OZONE FLOW 78 cc/min 80 + 15
PMT 103.3 mV -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 675 \Y 420 - 900 constant
RCELL TEMP 50.0 °c 50+ 1
BOX TEMP 29.1 °c 8-48
PMT TEMP 73 °c 7.2
MOLY TEMP 315.2 OC 315+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.3 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.001 - 1.0+ 0.3
NO, Slope 1.006 - 1.0+03
NO Offset 1.2 mV -20 to +150
NO, Offset 0.8 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB <2 ppb @ 400 ppb span gas

Calibrated by Approved by




CERTIFICATE OF QUALIFICATION

&= pksH

Qualification Date : 22 June 2023

Next Due : 21 June 2024

Certificate No. QUAL2023-13

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

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

Fax =

Instrument ldentification

Model Serial No. Manufacturer
e2695 M13SM7942A WATERS
Column Heater/Cooler C145MC892G WATERS
2489 UV/Vis Detector B1487E998A WATERS

Operational And Performance Qualification Test Completed

@ 1. System Precision 250ulL ¥ 6. Flow Rate Linearity Accuracy
@ 2. Wavelength Accuracy @ 7. Compositional Precision

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

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

@ 5. Injector Carryover @ 10. Temperature Accuracy

Result Of Qualification: Passes & Certifies For 1 Year

Qualificated By

Engineer Technical Services

Approved By

AGM, Technical Services

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

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

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

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

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

DKSH (Thailand) Limited

2106 Fantree 4 Building, Sukhumvit Rd., Phrakhanong-Tai, Phrakhanong, Bangkok 10260, Thailand
Phone +652 301 7200, Fax +66 2333 1014, www.dksh.co thitech

Delivering growth — in Asia and beyond
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Certificate of System Qualification

GC-0Q + GCMS-0Q

System ID: GC_MS_03 52_CN10925102

Organization Name: 8.P.S Consultirig service

Organization Location: 7 Sol Phahelyethin Road, Ladyao, Khet Jatujak, Bangkok 10800
Date: March 31, 2023 1:21:52 PM

EQP Name: AgilentRecommended , AgilentRecommended

EQF Revision: GC.02.50, GCMS, 02,50

Overall Qualification Status: Fass

Systern Inspection and Basic Safety and Oparation

Name;

Setpoint Status:

Overall System Inspaction and Basic Safety and Operation Test Status

iPass _ i

inlet Pressure Decay

MName ;}890 h h
Front 5L

Setpoint Status: %ﬁass T

Pressure; 250 psi

Pressure Change:

Agllent Recommended: .'

Qverall Inlet Pressure Decay Test Status

;:F.’.a.ts.s et o+ ottt e 2 e e

intet Pressure Agcuracy

Narmo: §%8§0 e
Front S3L

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

System 1D: GC_MS 03_52 CN10925102

Pages 1/19
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Aglient CrossLah Compllance Services

Setpoint Status: [P:iss o h T e “
Setpaint
R —
inlet Pressure: 125.0 ! psi
Acouracy:
Agilent Recommended:
Cverali Inlet Pressure Accuracy Test Status
mF’ass e e et e e s i - .
Inlet Pressure Accuracy
Name: 7a0 ’ T ;
Back SS5L
Setpoint Status: \F;;:; T N’
Setpoint Actual
Intet Pressure: {25.0 ] psi i'ﬁ%z ] psi
Accuracy: (0.2 J psi
Agilent Recommanded: ' :
Overall Inlet Pressure Accuracy Test Status
e oo s e o+ et e i -
P R - TR
Detactor Flow Accuracy
N mwoﬁﬂ RIS T s
Front FID
" R . L
Setpoint Status: iPass i

Flow Type:
Setpoint:

Accuracy:

Agilent Recommended:

i Fuel J
D s o mom e i 1 A

;30.0 mLfmin Maasurad Flow:

503 '. mL/min
USSR SO

‘«= 1100 % setpolnt (130 |mimin )
[ U I

Limit is percentage of setpoint or 0.5 mifminute, whichever is largest.

Date:
System ID;

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10826102
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o . e nnes

Setpoint Status: EPass

Qxidizer
400.0

Flow Type:

30w s o]

[ er’mln

Satpoint:

{mb/min

T ) .s,-.i

Agilent Recommended; i i% setpoint

Accuracy:

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

Agllent Crossbab Compllance Services

Measured Flow:

i
T
I

— RN S

{3982 | mUmin

(oo jmimn )

Setpaint Status: Jl;’ass T

Flow Type:

R L I
Setpoint: 125.0 tmL/min Measured Fiow:

(0.1
?»‘-.nm— e ":. 13 Wi T AT T i i
g £10.0

S e - A b R D Lt

Accuracy: ml/min

Agilent Recommended: % setpoint

Limit is percentage of setpoint or 0.5 ml/minute, whichever ls largasi.

Overall Detector Flow Accuracy Test Status

Ea s ke o

IPass
f S

GC Oven Temperature Acguracy

Name;

Setpoint Status:

Zone: o ! -
o L RRARE SRR ARSE R = by mn s e e e e ek
Setpoint/Actual
Temperature: 12300 12308 e
Accuracy: ) L)
Agitent Recommended: oy, setpoint in K
| % setpoint in K

Date:
Systern {D:

March 31, 2023 1:21:82 PM
GC_M5_03_562 TN10925102

Page 3 /19
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Setpoint Status: Pass e et e et e L i e s e e s+ oL et e ot e
Sone. EOven s ¢ e .
SeipoinifActual
Termperature: Moo.o  jioo4  lec
AL 11 T e i T BRSO AT S
Accyracy. 0.4 °c
Agilent Recommsndsd: f'>=ﬁ -1.0 1% setpoint in K { i:-“3w‘7 M} ‘C )
b e B oriesins
fa= 10 1 % setpoint in K ( !37 ';"C )
Cverall GC Oven Temperature Accuracy Test Status
]F’ass . o
GG Oven Temperature Stability
Name: N
Setpoint Status: E’E
SetpanAverage
Temperature: !‘IOU g
Stabllity:
Agilent Recommended:

Overall GC Oven Temperature Stability Test Status

ot e st 1 S ——
!F’ass i

S L+ s s e st

Seouting Run

Tested Combination1 Front Ssb { Front FID

Manual injaction

Name: {ﬁomt ap;a—l;é;t;iemﬂw S ,,wl
Setpoint Status: Comple.te’dm et et 2ot @ e e e et e < e s et :

tnjection Volume on Calumn: i uL

Overall Scouting Run Status

(Completed o S

[P FAMRI L wii Ll eas e S SRS AARAAERA SRR ERAEES o FEREeARA TS L oF e 4 4 e o e e e ¢

Holse and Drift

Tested Combination Front S3L { Fronl FID

Dats! March 31, 2022 1:21:52 PM
System 1D: GC_MS 03 52 _CN10925102

Page4/19
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Name: - T ) “
Setpaint Status: Pass e e et e
Base Signal; £89806 S Ab

ASTM Naise Drift
counts counts/Hr

96.04 .1
i<=  {18200.00 |

Agilsnt Recommended:

Status:

Overall Noise and Drift Test Status

o
{Pass

b mie o1+ e s et e o e S |

Signal tn MNolse

Tested Combination Front 330 { Front FI

Mzanual Injection

premacis R . -

Name: 17890

v
enprr o T [EOUUTPR S

Setpolnt Status: !Pass

Signal to Nojse: - 13814964

Agilent Recommended: I>= 1300000 |

Overall $ignal to Noisa Test Status

EPass i

Log A

Tested Combination2 Back S50 { Extermal sSG

T - . ot maen 4 ke e e e e

Name:
Setpoint Status: e — E

Qverall Log Amp Test Status

oo e i
iPass

HFFPA

Date: March 31, 2023 1:21.52 PM
System |D: GC_MS 03 52 CN10926102
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Tested Combination2 Back SS8L { External S

Name: [59?’5CW )

Setpoint Status: E"F;;;s B B o 2

Amu: ;105046% 5 mfz Drift After Five Minutes: RFPA Voltage:

Agilent Recommendad: a=-= 100 and r =

Overall RFPA Test Status

+ il -
|Pass

L e s e e R S N e e S AR L1t 4R A oA AR RS e .

Tune E)

Tested Combination2 Back SSL ! External 3Q

Name: 5975C g

Setpoint Status; ﬁ'ass ' '
Filament;
Setpoint Status: _fr-li‘ass N h “
Filarment; Ev J
Qverall Tune El Test Status
‘F’ass ot e e e b et oo o A |
Signal to Noise Ei
Tested Combination2 Back S5L ! External 5Q
Nermo! [5@?'75“6_ LA A1 5 £ e AT+ st 0 e e o e
Sourco. El N . - Flament %1 .
Setpoint Status: E i e l
Signal to Noise: 5"-425 o
"
Agilent Recormmendesd: f»= E160

Dale: March 31, 2023 1:21:52 PM
System ID: GC_MS_D3_52 CN10925102
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Source: in'I - Inart ; Filament i?uw ........ uj
Setpoint Status: F';s; b s v ¢ et - ;
Signal to Nolse: .

Agilent Recommended:

CGverall Signal to Nolse El Test Status

iF'ass ' E
Date: March 31, 2023 1:29:52 PM
Systeim ID: GC_MS_03_52_CN10925102
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Instrument Details

Purpose

This section descrlbes the as found system configuration,

Details

System
Systam 1D GC_MS_03_52_CN10926102
Manufacturer Agilent Technologies
Name 7880

Tested Combinationt

Injection Technique
Sampler Identifier
inlet

Detector

LTM Included?

Tested Combination2

Injection Technique
Sampler dentifier
Inlet

Deteclor

LTM Included'?

Sampler 1

Manufacturer
Type
Usage

Syringe Yolume (uL)

Manual Injection
Sampler 1

Front

Front

No

tanual Injection
Sampler 2

Back

External

Na

Agilent Technologias
Manual Injection
Sample Injection

10

Agllent CrossLab Compliance Services

Samplar 2
Manufacturer Agilent Technologles
Type Manual Injection
Lisage Sample Injection
Syringe Volume {pL) 10

Date: March 31, 2023 1:21.52 PM

System ID: BC_MS_03_52 CN10925102

Page 819
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Mainframe 1
Manufacturer

Mante

Model Number
Serlal Number
Firmware Revision
Oven Type

Iniet 1
Manufacturer

Name

Type
Locatian
Carrier Gas
Control Type
Purged Inlet

inlet 2

Manufacturer
Name

Type
Location
Carrler Gas
Control Type
Purged Inlet

Datector 1

Manufacturer
© Name

Type

Adapter

Control Type

Agilent Technologles
7890

G3440A
CN10925120
A.01.10.3

Standard

Agilent Technologias

7890

851

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

S3L

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7860

FID

Capillary

Electronic Pressure Control (EPC;)

Agllent CrossLab Compllance Services

Location Frant
Makeup Gas Nitrogen
Date: March 31, 2023 1:21:52 PM
System {D: GC_MS_03_52_CN10925102

Page 9719



® 2022 by Agilent Technelogias
Detector 2

Manufacturer

Name

Type

L.ocation

Mass Spectrometer 1

Agllent Technologies
Mass Spectrometer
Mass Specirometer

External

Agilent CrossLab Compliance Services

Manufacturer Agllent Technologies
Type 8Q
Name 8974sC
Sertal Number US91732743
Firmware Revision 5975 5.02.07
High Yacuurm System Turbo Fump
Seouting Bun Standard OFN Std

M3 El Source 1
Manufacturer Agilent Technologles
Source Type El - Inert
Number of filaments 2

Dats: Warch 31, 2023 1:21:52 PM

System ID: GC M5 03 52 CN10925102

Page 10 f19
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Electronic Signature

Furpose

This signature page was created and published because the ACE sign-off action was executed, which [s valld for the entire document,
inctuding attachments. The ACE sign-off Is an electronic signature that requires tweo distinet identification components: unigue username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic sighalure. As a trained offlcial aperatar, the Agilent representative has a unique password and logon to access ACE and
electronically sign thfs document. (Other e-signatures can be applied to this document using & Bocument Content Managsment or cther
suitable method defined in your data access and control proceduraes.)

Deatails

Full Mame of Signar: Sasenguthal Tarak

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

Signature Creatlon Date: March 31, 2023

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

Regulatory Disclaimer

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

Warranty

Agilent Technolegles makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchaniability and filness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or sonsequential damages in connection with the
furnishing, parformance, or use of this materlal.

Data: March 31, 2023 1:21:52 PM
System ID: GC_ME_03_52 CN10825102

Page 19/19
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User Name; sarnguthat terak
Hostrams: LARFTOR-CQISKOMY

GC_MS_03_52_CN10925120 Transection log :

Agilent CrossLab Compliance Services

Bystem id: GC_MS D382 CN1G92Eta2
Frint Bate: March 31, 2023 1:21:53 PA

Thne Transactlon
State

Optienal Infermetion

March 31, 2023 9:12:28 AM Audit
Maich 31, 2023 9:12:28 AM Star

March 31, 2023 5:12:26 AM Audit

March 31, 2023 9:20:14 AM Audlt

March 31, 2023 8:;20:17 AM End
March 31, 2023 9:20:27 AWM Start

March 31, 2023 ©:20:27 AM Etart

March 31, 2023 €:21:33 AM End

Acthvity Type of Transaction

Performad

SesslonCreated  Session

Configuratlon Sesslon

Entltlernent Llransing

Eqiboaded Besslan

Gonfiguration Sessien

Chalification Sasslon

Exacutfon Syslem Inepection and Basic
Selety and Qperation - 7890 -
Qualitative Test - Np setpoints
assoclated

Exacullon Systam Inspection and Basle
Bafety and Qperstlon - 7890, -
Qualitalive Test - N setpgints
assaclaled

Page 1/8

None
Mone

User |s Monpaying and does
not requite an unlock code

EQP detalls for primary
technigue | 3] -

File path:
[ProtooolPacksiGe/Configurat
|ans/02.50/Ge.02.50,8qp),
EQP Flle Name:
[3c.02.50.8qp], EQF Mams:
[AglleniRecommended] Proto
¢ol Revislon [[Gc.02.59)

EQP details for hyphenated
tachnigue [Gohsa] -

Flle path:
[ProtocelPacks/GeMs/Config
uratlens/02.50/Goa.02 50
qp], EQF Flle Mamea:
[GeMs02,80.2qp], EQF
Marme:
[AgllantRacommendad]

Mane
[#4]

MNone

Fun Count 0 1

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102

Page 12/ 19
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Usgar Naine: saenguthel tarak
Heathame: LAPTOR-CQIBKOMY

GC_MS,_ 03_52_CN10825120 Transaction log :

Agilent CrossLab Compliance Services

Bysteim ke GC_MS$_03_57_CN10925102
Print Date: Mareh 31, 2023 1:21:53 P

Time Transaction
State

Activity

Type of Transaction Optional Information

Performacd

March 31, 2023 9:21:35 AM Starl

March 31, 2023 9:21:51 AM End

March 31, 2023 9:21:64 AM Start

March 31, 2023 9:27:50 &M End

March 31, 2023 8:22:02 Ak Start

Maigh 31, 2023 8:22:07 AM End

March 21, 2023 2:22.08 AN Start

March 31, 2023 9:22:29 A End

Margh 31, 2023 9:22:30 AM Start

March 31, 2023 8:22:41 AM End

Exeouilon

Exgcution

Expcution

Execulion

Exacullon

Exacution

Exacullon

Exscution

Execulion

Exeoution

Infet Prassure Decay - Front None
BSL: - Pressure Controlled [nlat

-8 250 pal - L a=-2.0 pai and

<= 0,5 psl

Inl=t Presaure Decay - Front Run Coung: 1
S5L; - Pressure Controlled |nlel

-S:280psl - Li»=-20peiand

== 0L.E psi

Inlet Prassure Accuracy - Front  None
S5L: - Pregsure Condrolled Inlgt
-5125.0 psi - Li== 1.2 psi

Inlet Pressure Accluragy - Front  Run Count ; 1
33l - Pressure Gantrolfed Inlet
-8:250psl - L <= 1.2 psl

Iniet Pressure Accuravy - Back  None
B5L: - Pressure Controilad Inlet
-5:25.0 psi-L; <= 1.2 psi

Inlet Pressure Acouracy - Bacle  Fur Sourt ;1
88t - Pressure Controlled Inbst
-5:96.0 psl - L: == 1.2 pal

Detecior Flow Accuracy - Frant  Neooe
FID: - Type : Fusl - 8: 30.0
mlimin - L == 10.0% selpaint

Datgctor Flow Accuracy - Front Run Gounl :
FID: - Typa : Fuel - 8: 30.0
mlimin - L) <= 10.0% sptpoint

Deteotor Flaw Acguragy - Front  None
FID: - Type @ Oxidlzar - 5: 400.0
mifmin - Lz <= 10.0% seipoint

Delectar Flow Accuragy - Froet  Run Count ;1
FiD: - Type : Ouidlzer - £ 400.0
mLfmin - L <= 10.0% setpolnt

Page 2/6

Dats; March 31, 2023 1.21:52 PM
System ID: GC_M3_03_52_CN10925102

Page 13119



@ 2022 by Agilent Technologles

User Name! saonguthaltemk
Hostname: LAPTOR.COSHOMY

GC_M9_03_52_CN10925120 Tranaaction log ;

Agilent CrossLab Compliance Sarvices

Syotem b GC_MS_03_ 52 CN10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transactlon
State

Actlvity
Performed

Type of Transactian

Cptiona! Infarmatlon

March 31, 2023 9:22:42 AM Stact

Mearch 31, 2023 9:22:48 AM End

March 31, 2023 9:22:49 AM Starl

March 31, 2023 9:23:31 AM Audil

March 31, 2023 9:29:34 AM End

Iarch 31, 2023 %:23:37 AM Start

March 31, 2023 9:26:00 AM Audit

Margh 31, 2023 9:26:03 AM End

harch 31, 2023 ©:26:05 AM Siart

Exsculion

Execution

Exsoytlon

Crata

Exaculion

Execution

Data

Exputrtion

Exacution

Petocter Flow Accuracy - Front
FIl: - Type : Maksup - 8: 26.0
mb/min - L: <= 10.0% setpoint

Detactar Flow Accureay - Fromnt
Fil. - Type : Makeup - 5: 25.0
mL/min - Lt <= 1{.0% seatpoin

GG Oven Temperaturs
Accuracy - 7BY0; - Temparature
tOven - 5: 230.0°C - L #= -1.0
AMD == 1.0 % setpolnt In K

GG Oven Temperature
Acouracy - 7890 - Temperature
COven - 8: 230.0°C - L »= 1,0
AND <= 1.0 % setpoint in K

GG Oven Temparature
Accuragy - 7860: - Temparature
:Oven - 8 280,0°C - L »= 1,9
AND <= 1.0 % selpolat in K

GEC Oven Temperature
Asturacy - 7890; - Tamperaturg
P Qven - S 1000°C-L:>=-1.0
AND <= 1.0 % setpoint in K

GU Oven Temperature
Acouracy - 7850; - Temperaturs
TOven - 51 100,0°C - L »= 1.0
AND <= 1.0 % setpoinl In K,

GC Qven Tamperaturs
Acclracy « 7B - Temparalure
Oven - B0 I00.0°C - L= -0
AND <= 1,0 % satpoint in K

GC Ovan Temperature Stability
- 7890: - Temperalure : Oven -
S100.0°C - L; <= 0.5'C

Fege 3/8

None

Run Gount : 1

Mong

tianual Deta Entry

Run Count: 1

Mone

Manual Data Eriry

Run Counl : 4

Nona

Date: tareh 31, 2023 1:21:52 PM
System I; GC_MS_03_52 CN10925102
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User Narme: saenguitml.tarak Bystern ld: GO_ME_03_ 52 CNIGIR5102
Hoatriame: LAPTOR-COZZKOMY Print Date: March 3%, 2023 1:21:53 RM

GC_M$S_03_52 CN10825120 Transaction lag :

Thne Transaction Actlvity Type of Transaction Ontlonal Informatlon
State Petformed
March 34, 2023 9:268:42 AWM Start Exacution GC Oven Temperature Stablity MNans

- 7880 - Tempsrature ; Ovan -
5: 100,0°C - L: <= 0.5°C

Maroh 31, 2023 2739 AW Audlt Data GC Oven Temperature Stabllty Manual Data Entry
- 7990: - Temperaturs : Cven -
3 100.0°C - L == 0.6°C

March 31, 2023 ©:27:46 AM End Executlon GC Oven Temperature Stabllity Run Count ;1
- 789 - Temperature : Oven -
B 10D0PC - L <= 0.5°0

March 31, 2023 9:27:51 AM Start Executian GC Scouling Run - Manual None
Infection, Front $5L., Front FID:
- Part of System Preparation -
Nu fimits essoclaied

March 31, 2023 9:54:35 AM Start Executich Log Amp - 5¥75C 5Q: - Source; Mone
El - Imar

Match 31, 2023 9:55:58 AM Starl Exgoution RFPA « G975 S0 - Source: E| Nona
- Inext

Margh 31, 2023 10:23:19  Stan Exeouilon Slghal to Neise EI - Liguid Nong

AM Infection, Back 5L, 50 -

Baurca: El- Inert using
Filament 1 - L; == 160

March 31, 2023 10;37:53  Stant Exaculion Tuhe El - 3975C 8Q: - Sourcs: - None
A El - tnert Filament 1 {Qualilathe
- No satpalnta assocleted)

March 31, 2023 10:38:04  Start Exgcution Tune El - 89755 50 - Source: - Maone
AM El - Inert Fllamant 2 {Gualitative
- No setpolnts assaciated)

harch 31, 2023 10:38:11  Start Execution Tune EI - B76C 8Q: - Source: ~ None
Al El - Inert Filarment 1 (Qualltative
- Mo satpoints asscoiated)

Page 4/ 8

Date: March 31, 2023 1:21.52 PM
Systemn ID; GG_MS_03 52_CN10925102
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Yxer Mamg; suenguthal tarak Systern Id: GC_MS_03_52_CN1GHR2E102
Hostirame: LAPTORCRISK OMY Privt Date: March 31, 2023 1:21:53 M

GC_MS_U3_52_CN10825120 Transactlon iogy :

Time Transactlon Activity Type of Transaction Optienal Informatlon
Jtate Parformed
March 31, 2023 10:38:14  Stant Exmcidion Nolse and Drift - Front FID: - None
A Detactor FID - L [Noisehk ==
0,10 pA - L (Drift): == 2.50
paAshour
March 31, 2028 10:38:17  Slart Enacution G2 Joouting Run - Manual Mone
Akd Injactian, Fronl 81, Front FID;

- Patt af Syatem Preparation -
M limits associated

March 31, 2023 10:45:28  Audlt Data GC Sgoutlng Run - Manual Data files Paih :

A Injeclign, Front 350, Front FID:  F:\Date\SC_FID.DVFD1A.ch
- Part of Sysiem Preparation «
Mo lirnits essagieted

March 31, 2023 10:47:01  End Execution 3G Soouting Run - Manual Run Gount ;1
AN injection, Front SSL, Front FID:

- Part of System Preparation -

Mz lImils degociated

March 31, 2023 10:58: 27 Start Executlzn Moisg and Oiift - Frant FID: - None
A Crtealor FiD - L [Molse): <=
040 pA - L (DARY: <= 2,50
pAour
March 31, 2023 10:68:528  Audit Cata Noiss and Drift - Front FID; - Data files Path
A Petestor FID - L {Nolaeg): <= FaData\MD_FID.DVFID Acch
040 pA - L (Drifty: <= 2.50
pAhaur
March 21, 2023 11:00:53  End Exscution Woige and Dt - Front FID: - Run Count : 1
AM Detectar FID - L {Nolse); ==
9,10 p& -1 {Drifty: s= 2.50
pAfhour
March 31, 2023 11:.02:02  Stap; Execution Slgnal to Nolse - Manual None
Ald Injeclion, Front 881, Front FID:

- Delectar FID -L; »= 300000

fdarch 31, 2023 111432 Audi AoeCiosad Sesslon None
AM
Page 8!8
Date: March 31, 2023 1:21.52 Pid
Systemn ID; GC_M3_03_52 CN10925102
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User Nama: saonguthal tarak Systemn Ikl GOC_MS 03 52 CN10925102
Hostname: LAPTOMULIISHKOMY Brinit Date: March 31, 2023 1:21:53 PM

GC_KE_03_62_CN10925120 Transaction Jog ;

Time Tranzaction Artivity Type of Transactlon Optlonal Informatlon
State Parformed

Mareh 31, 2023 11:15:13  Audk AceRestarted Session None

Afd

March 31, 2023 11:15:14  Audit SessionReloaded Sesslon None

A

March 31, 2023 111519 Stanl Qualification Besslon oqQ

B

Mareh 21, 2022 11,1519 Start Exsoution Elgnal to Moige - Manyal MNons

Al Injection, Fronl SSL, Front FID:

- Detacior FID - L: >= 300000

Meroh 31, 2023 11:16:23  Audit #calipsad Baszion None
AM

March 31, 2023 11:21:04  Audlt AcoRastaried Session None
AM

March 31, 2023 11:21:04  Audlt SeaglonReloaded Sesslon Mone
AlA

March 31, 2023 11:21.00  Start Quelification Session oqQ
1t

March 31, 2023 11:21,08  Start Execution Slgnal to Majae - Menual MNone
A Injaction, Frent S5L, Front FID:

~ Petector FID - L == 300000

March 31, 2023 11:22:18  Audil Data Blgnal to Nolse - Manual Data files Path :
A Infaction, Front 331, Fronl FID:  FASN_FID.DVWFID$4.ch
- Detactar FID - Lt == 300000

Margh 31, 2023 11:24.02  End Ex@cution Blgnal to Moise - Manual Run Gount : 1
AM Injectlon, Front SSL, Front FID:
- Datacior FID - | == 300000

March 31, 2023 11:24:17  Start Exetution Log Amp - 5976C 8, - Source: None
AM El- Inert
March 31, 2023 11:24:31  End Exacution Log Amp - 59750 8 - Source! Run Count : 1
AM El-Inert
Page 8/8
Date! March 31, 2023 1;21:52 PMm
Systemn ID: GC_MS_03 52 _CN1p926102
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@ 2022 hy Agilent Teshnologies Agllent CrossLab Compliance Services

User Nama: sasnguthel,turak Systedm Id: GC_MS_03 52_CN1OB2E402
Hestname: LARTOP-CGISKOMY Print Date: March 31, 2023 1:21:53 PM

GC_MS_03_52_CN10925120 Transaction log |

Tims Transactlon Activity Type of Transactlon Qptional Information
State Parformed

March 31, 2023 11:24:35  Start Expoution RFPA - BOTSC SO - Sourpe: El None

aM - Inert

March 31, 2023 11.27:22  End Exaculion RFP# - 8975C SQ: - Source: EI Run Count - 1

AN - Inert

March 31, 2023 11;27:26  Starl Execution Tune Ef - 5975C SQ: - Source: - None

AM El - Iner Filament 1 [ualitative

- No astpoints assoclated)

March 31, 2023 11:28:04  End Executlan Tung E| - 59750 SO - Source: - Run Counl - 4
AM El- Inert Fllament 1 {Gualilative
- Mo setpoints sssociated)

March 31, 2023 11:28:08  Start Execution Tuns E| - 8975C 8Q; - Source: - Mone
Al El - Inert Fllament 2 {Qualitative
~ No galpoints azsociaied)

March 31, 2023 112828 End Execulion Tung Ed - 5975C S0 - Source: - Run Caunt » 1
AM El - Iner Filament 2 (Quealitative
- Mo setpolnis assoclated}

March 31, 2023 11:28:28  Start Execution Sigral to Moise E) - Liguid Mone
AM Injection, Back S5L, S0 -

Source: El- Inert Lising

Fllamgnt 1 - L: == 160

March 31, 2023 12:58:45  Siart Exacution Signal 1o Moise Ef - Liguid None
P Injesllon, Beck S51, BGx -

Soures: El - Inert using

Filamant | -1 == 160

Margh 31, 2023 1:00:09 PM Audlt Data Slignal to Noise El - Liquid Data lilea Bath
Injection, Back 8SL, 8Q: - FASN_F{_01.D\DATASIM.M
Souroa: El- Inart using 5

Filament 4 - L: == 160

Marzh 31, 2623 1:00:41 PM End Execuilon Signal to Noise Ef - Liguid Run Gount : 1
Injection, Back 8SL, 5Q: -
Source: El - lner using
Fllament § - L; »= 160

PagaeT/8&

Data; March 31, 2023 1:21:52 PM
System ID: GC_MS _03_52 CN10925102
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© 2022 by Agilent Technofogles Agllent CrossLab Compllance Services

Wkaer Mame: saangusthaitarak Bystem ld: GU_MS_03 52 CN10925302
Hoatname: LAFTOR-GQISKOMY Prirtt Date: March 31, 2023 1:21:53 PW

GC_MS_D3_562_CN1G9258120 Transactlon log

Time Transactlon Activity Type of Transaction Optienal Information
State Parformad

March 31, 2023 1:00:48 PM Start Execution Signal to Noise Ei - Liquld Nane
: Injecilon, Bagk SSL., 50 -
Sourcet El- inert using
Fllament 2 - L: == 160

hiargh 31, 2023 1:01:52 PR Audlt Date Signal to Noise EI - Liguid Datafiles Palh :
Injection, Back SS5L, 50: - FASN_F2_01.0\WDATASIN.W
Source: E1-Inert using g

Fllamem 2 -L: >= 150

Mearch 31, 2023 1:02:00 PM End Execullon Eignal to Malse E| - Liguid Run Count : 1
Injectian, Bagk 351, 8 -
Source: £l - et ealng
Fllamgnt 2 - L: »= 160

March 31, 2023 1:02:13 PM End Quallfleation Session oQ
March 31, 2023 1.02:19 PM Start Reporting Sesslan Meong
March 31, 2023 1220027 PM Audit Reporting Session Raport Generatad ;
Cerilfloate
Pagu 8/8
Date: March 31, 2023 1:21.:52 PM
System ID:; GC_MS_03 52 _CN10925102

Page 12/19
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowrmeter

L

Model : Defender 510-H

5/N : 136164

Envirenmental Conditions

Temperature 25 + 3 i o
Prassure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (mb/min) )
Value From Calibration Curve
No. | Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R’

Bl SKC 224-PCXR4 262101 D3/07/2023 1,000 1,500 2,000 5492 1,485 1,696 1.001x - 4.542 1.000
B02 SKC 224 626186 03/07/2023 1 1,500 2,000 1,002 1,504 1,999 1.009% - 20.101 0959
B3 SHL 224-PCHRY 612968 10/07/2023 1,000 1,500 2,000 955 1,493 1,999 1.005x — 12388 1.000
B SKC 220-PCXR4 502804 0540772023 1,000 1,500 2,000 999 301 1,992 (0.998x - 0.0a0 1.000
Ba5 SKC 224-PCXR4 612693 03/07/2023 1,000 1,500 2,000 1,002 1,498 2,000 1.010x - 21.803 1.999
BO& SKC 224-PCXR4 262188 05/07/2023 1,000 1,500 2,000 954 1,506 2,004 1.011x - 20.811 1.000
BO7 SKEC Z220-PCXR4 626262 10/07/2023 1,000 1,500 2,000 957 1,490 1,993 0.992x + 6399 1.000
BO& SKC 220-PCXRY 626100 OT/07/2023 1,000 1,500 2,000 1,002 1,498 2,005 1.013x - 26,473 0.999
BOY SKC 220-PCxRY 626479 05/07/2023 1,000 1,500 2,000 296 1,482 1,961 0.993x + 1.797 1.000
B1Q SKC ZZ0-PCXR4 091950 06/07/2023 1,000 1,500 2,060 251 1,501 1,999 1.017x% - 36,784 0.959
B11 SKC 224-PCKRB 554315 10/07/2023 1,000 1,560 2,000 395 1,489 1,997 1.003x - 8.260 1.000
Bi2 SKC 224-PCKR4 034656 Q7/07/2023 1,000 1,500 2,000 1,002 1,501 2,003 1.004x% ~ 7.152 1.000
B13 SKC 224-PCXR4 602073 05/07/2023 1,000 1,500 2,000 a94q 1,099 1,996 1.000x - 3.092 1.000
Bid SKC 2204-PCXRA 626313 Q7/07/2023 1,000 1,500 2,000 o998 1,491 1,987 0.9%1x + 8,312 1.000
BiS SKC 224-PCXR4 626474 O7/07/2023 1,000 1,500 2,000 1,000 1,500 2,003 1.009% - 17.930 Q.999
Blé SKC 224-PCKRA 626477 04/07/2023 1.000 1,500 2000 003 1,502 1,999 1.014x - 31.373 0.859
B1i7 SKC 224-PCHRA G26B60 04/07/2023 1,000 500 2,000 o996 1,493 1,989 0.996x - 0.944 1.000
Bi8 <KC 224-PCXRG 691484 Q4/07/2023 1,000 500 2,800 1,002 1,459 1,999 1.008x - 17.894 0.999
B19 SKC 224-PCXRA 601506 Og/Q7/2023 1,000 1,500 2,000 boz 1,501 1,097 1.005x% - 10,491 1.000
B20 SKC Z24-PCXR4 691587 03/07/2023 1,000 1,500 2,000 990 1,502 1,998 1.009x - 21,898 1.000
B21 SKC 224-PCXRG 691531 1070742023 1,000 1,500 2,000 ooz 1476 1,993 1.000% - 11.272 1000
B22 SKC 229-PCHRA 691654 05/07/2023 1,000 1,500 2,000 1,002 1,500 2,002 1.011x - 21.141 .999
B23 SKC 229-PCXRY 798393 10/07,2023 1,000 1,500 2,000 592 1,505 2,000 1.017x - 33.720 0.999
B24 SKC 224-PCXRS 626363 05/07/2023 1,000 1,500 2,000 995 1,501 1,997 1.003x - B.933 1.000
B25 SKC 224-PCXR4 7396489 10/07/2023 1.000 1,500 2,000 1,000 1,491 1,098 0.996x + 15689 1,000
B24 SKC 229-PCXRA T9RATY Q4/07/2023 1,000 1,500 2,000 999 1,498 1,031 0.993x + £.351 1.000
B2y Sk 228-PCXRA 691673 10/07/2023 1,000 1,500 2,000 993 1,502 2,000 1.015x - 32.306 0909
B23 SKC 24-PCHXR4 691570 08/07/2023 1,000 1,500 2,000 1,002 1,498 1,899 1.005x - 12.188 1.000
829 SKC 224-PCXRA 626472 04/07/2023 1,000 1,500 2,000 G909 1,496 1,598 1.002% - 6471 1.000
830 SHC 220-PCXR4 691489 D&/07/2023 1,000 1,500 2,000 1,002 1,508 2,004 1.002x% - 7.722 0,995
E31 SKC 224-PCXR4 691509 10/07/2023 1,000 1,500 2,000 o0 1,475 1,895 0.99%9x - 10.248 1.000
B3z SKC Z224-PCXR4 091567 05/07/2023 1,000 1,500 2,000 990 1,501 1,998 1.011x - 24.321 1.000
B33 SKC 220-PCXRY 091756 D5/07/2023 1,000 1,500 2,000 992 1,496 1,990 0.991x + 4,498 1.000
R34 SKC 224-PCXR4 612562 07/07/2023 1,000 1,500 2000 1,001 1,495 2,000 1.006x - 14,060 0939
B35 SKC 224-PCXR4 502682 05/07/2023 1,000 1,500 2000 992 1,497 1,694 1.002x - 9.7d2 1.000
B36 SKC 220-PCxRa 626164 05/07/2023 1,000 1,500 2,000 o8 1,496 1,999 1.000x — 6.056 1,000
B37 SKC 220-PCXR4 620256 03/07/2023 1,060 1,500 2,000 G953 1,505 1,997 1.005x - 13.443 1.060
B38 SKC 224-PCXRa 626167 03/07/2023 1,000 1,500 2,000 G996 1,496 1,985 1.001x - 3347 1,000
B39 SKC 224-PCxR4 034837 10/07/2023 1.000 1,500 2,000 1,004 1,499 1,959 1.009x - 18599 0:959
Bag SKC 224-PCxR4 TOE345 06/07/2023 1,000 1,500 2,000 993 1,504 1,987 1.013x - 29.094 0959

Calibrated by ;

Approved by ;
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter I [ Madel ; Defender 510-H

S/N ;136164

Environmental Conditions

Temperature : Z5 =l €
Prassure ’ 1010 + 15 mmbar
Personal Pump Data Calibration Data
T Flow Rate {(ml/min) .
No. Brand Madel Serial MNo. Date | Setting Actual (Q std.) Ve FromiCaoiesan Curve
1 2 3 1 2 3 y R
Bl SKC 224-PCXR4 612669 10/07/2023 1,000 1,500 2,000 998 1,495 1,589 0.995x + 1.833 1.000
Bo2 SKC 224-PCXR4 626041 10/07/2023 1,000 1,500 2,000 1,003 1,495 1,989 0.985x + 18,950 1.000
Ba3 SKC 220-PCXRY 034536 05/07/2023 1,000 1,500 2,000 G99 1,500 1,990 0.990x + 11.352 1.000
Ea4 SKC 224-PCXRB 529341 10/07/2023 1,600 1,500 2,000 1,001 1,500 2,000 1.00%¢ - 8.128 1.000
Ba5 SKC 220-PCXRE 526594 De/07/2023 1,500 2,000 998 500 1,985 0.988x + 13.443 1.000
Bib SKC 224-PCXRB 566743 08/07/2023 1,000 1,500 2,000 954 1,504 2,000 1.006x - 14.882 1000
R47 SKC 220-PCXRB 566797 1,000 1,500 2,000 1,001 1,500 2.002 1.012x - 24.217 0.599
B4g SKC 224-PCXRS 566753 10/07/2023 1,000 1,500 2,000 799 1491 1,996 1.002x% - 11.236 1.000
Bas SHC 224-PCXR3 S66TED 04/07/2023 1,000 1,500 2,000 1,002 1,501 2,004 1.012% - 23.640 0.999
B50 SKC 220-PCXRB 500400 10/07/2023 1,000 1,500 1,000 1,506 2,000 0.997x + 1.566 1.000
B51 SKC 220-PCHRB 500363 04/07/2023 1,000 1,500 935 1,502 1,998 1.010x - 25.408 0.999
B52 SKC 224-PCXRB 093186 10/07/2022 1.000 1.500 533 1,494 1,950 0.995x% + 0.992 1.000
B53 SkE 228-PCXRE 107670 1,000 1,500 1,00 1,499 2,000 1007« - 16.304 0.999
BS54 SRC 507821 1,500 a9z 1,500 2,000 1.017% - 35.039 0.999
B55 SKC 510710 000 1,500 959 1,493 L9280 0.993x + 2638 1.000
B35 SKC 220-PCXR3 511450 1,000 1,500 2,000 1,001 1,438 1,999 1.004x - 9.108 1000
B57 SKC 220-PCXR3 510798 10/07/2023 1,000 1,500 2,000 996 1,490 1,997 1.005x - 13.675 1.000
B5B SKC 228-PCXR3 509652 05/07/2023 1,000 1,500 2,000 999 1,897 1,997 1.006x — 19.133 0.999
B5% SKC 224-PCXR3 506862 06/07/2023 1.000 1,500 2,000 o5 1,501 1,993 1.001x - 51536 1000
B60 SKC 220-PCXR3 512655 D6/07/2023 1,000 1,500 2,000 1.001 1,498 2,015 1.017% — 25,660 1.000
Be&1 SKC 224-PCXR3 503915 05/07/202% 1,000 1,500 2,000 902 1,488 1,997 1.000x — 13,766 1.000
Bez2 SKC 224-PCXR3 505975 06/07/2023 1,000 1,500 2,000 958 1,493 944 0.996x + 0.183 1.0G0
B&63 SKC 224-PCXR3 511432 04/07/2023 1,000 1,500 2,000 989 1,499 1,968 1.010x - 24.150 1.000
Bag SKC 224-PCXR3 508302 03/07/2023 1,000 1,500 2,000 o997 1,491 1,987 0.990x + 8411 1.000
B&5 SKC 224-PUXR3 508310 10/07/2023 1,000 1,500 2,000 1,011 1,499 2,000 0.998x + 0.263 0.999
B&G SkC 224-PCXR3 509861 10/07/2023 1,000 1,500 2,000 1,001 1,489 1,990 0.987x + 12,691 1.000
B67 SKC 224-PCXR3 506295 0a/07/2023 1,000 2,000 994 1,506 2,009 1.012x - 20.281 1000
B&8 SKC 224-PCXR3 04/07/2023 1,000 2,000 1,001 1,489 1,996 0.994ax + 3.757 1.000
B&9 SKC 224-PCXR3 04/07/2022 1.000 2,000 1,001 1,458 1,598 1.00Bx — 19.635 0999
B70 SHC Z20-PCXR3 05/Q7/2023 1,000 oo Ga 1,502 1,994 1.001x - 5.451 1.000
B71 SKC Z20-PCXRA 1000772023 1,000 2,000 991 1,504 2000 1.016x - 35.155 0999
B7Z SKC 228-PCXR3 505977 05/07/2023 1,000 1,500 2,000 1,000 1,498 1,592 0.992x + 7.080 1.000
B73 SKC 224-PCXR3 512606 05/07/2023 1,000 1,500 2,000 1,000 1,499 2002 1.000x - 7240 D599
B74 SKC 228-PCXR3 505993 05/07/2023 1,000 1,500 2,000 995 1,495 1,052 0.956x — 2,848 1.000
B75 SKC 224-PCXARS 509820 D5/07/2023 1,000 1,500 2,000 995 1,495 1,969 0.995x + 1.829 1.000
BYS SKC 224-PCXR3 506811 0a/07/2023 1,000 1,500 2,000 692 1,497 1,997 1.005x - 14.428 1.000
BYT SKC 224-PCXR3 508301 04/07/202% 1,000 1,500 2,000 S99 1,499 2,001 1.008x — 21,556 0.999
B7& SKC 224-PCXR3 510677 05/07/2023 1,000 1,500 2,000 51 1,502 1,997 1.012x — 28.449 0.999
B9 SKC 228 PCXR3 510820 03/07/2023 1,000 1,500 2,000 553 1,892 1.992 1.000x - 5.853 1.000
Calibrated by : Approved by :
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Medel : Defender 510-H

S/N : 136164

Environmental Conditlons

Temperature 25 t 3 “c
Pressure 1010 £-15 mmbar
Personal Pump Data Callbratlon Data
Flow Rate (ml/min) ;
No. Brand Medel Serlal No. Date Setting Actual (O std.) e iy
1 2 3 1 2 3 y R
RO SkC 224-PCKRA 06/07/2023 1,000 1,500 2,000 991 1.506 2,002 1.007x - 14.479 1.000
RD2 SKC 224-PCKRY 1,000 2,000 3.000 997 1,897 1.988 0.988% + 12.256 1.000
A03 SkC 229-PLXRA 691552 LS00 2,000 1,002 1,498 2002 1.003x% - 5881 1.000
RO4 SKC 229-PCXRE 69le72 0a/07/2023 1,500 2,000 995 1,491 1,994 0.997x - 2717 1.000
RO5 SKC 224-PCXRG 798470 06/07/2023 1,000 1,500 2,000 992 1,505 1,997 1.001x - 6.538 1.000
RO& SKC 224-PCXRE 798456 06/07/2023 1,000 1,500 2,000 594 1,497 1,993 0.954x - 0.976 1,000
ROT SKC 224-PCXRG 796480 04/07/2023 1,000 1,500 2,000 993 1,490 1,997 1.007x - 16.177 1.000
ROB SKC 224-PCXR4 883215 08/07/2023 1,000 1,500 2,000 1,010 1,49% 2,003 0.989x + 11,332 0.5%9
RD9 SKC 224-PCXR4 034650 0as07/2023 1,000 1,500 2,000 990 1,502 2,000 1011x — 24548 1,000
R0 SKC 2258-PCXRE 081765 Dr/ans2ng: 1,000 1,5C0 996 1,509 1,592 0.999x + 0.299 1.000
R11 SKC 224-PCXR4 091763 O7/07/2023 1,000 1,500 2,000 999 1,497 1,985 1.000x - 9.834 0.55%
R12 SKC 224-PCXRY 091568 07/07/2023 1,000 1,500 2,000 995 1,499 1,958 1.001x - 6,774 1.000
R13 SkC 220-PCKRA 091638 O7/07/2023 1,000 1,500 2,000 1,001 1,510 1,589 {.088x + 16.559 1.000
R4 SKC 224-PCXRE 091764 07/07/2023 1,000 1,500 2,000 923 1,501 1,997 1.013x - 30.102 0.999
R15 SKC 224-PCXRE 529457 07/07/2023 1,000 1,500 2,000 1,000 1,499 2,001 0.998x - 3.682 0.999
R16 SKC 228-PCXRB 529643 05/07/2023 1,000 1,500 2,000 997 1,494 1,592 0,992x + 2530 1.000
R17 SKC 220-PCXRE 529645 05/07/2023 1,000 1,500 994 1.507 1,598 1.006x - 15.440 0.999
R13 SKEC 228-PCXRE 506756 Q5/07/2023 o0 1,500 90 1,036 Y96 1.000x - 6.873 1.000
R1% SKC 224-PCXRB 566802 05/07/2023 1,500 2,000 01 1,497 1,998 1.003x - 14.352 C.59%
R20 SKC Z20-PCXARB 525089 93/07/2023 1,500 2,000 G980 1,499 2,001 1.016x — 39318 0.999
R21 SKC 224-PCXRE 665728 03/07/2023 1,500 2,000 g7 1,493 1,997 0.999x - 3.765 1.000
R22 SKC 229-PCARE 707444 03/07/2023 1,500 2,000 1,002 1,511 2,001 1.000x% - 2.666 0999
R23 SKC 224-PCXRE 761067 Q5/07/2023 1,500 2,000 1,011 1,475 1,589 (.980x + 20.504 0.999
R2d SKC 224-PCXRE 707893 04/07/2023 1,000 1,500 2,000 995 1,507 1,958 1.007x - 16.619 0.999
R25 SKC 224-PCXRE 761052 04/07/2023 000 1,500 2,000 1,008 1,434 il (.98dx + 21.169 1.000
R26 SKC 220-PCHRE 107956 06/07/2023 1,000 1,500 1011 1,499 2,004 1.001x - 3.674 0.929
R27 SKC Z20-PCXRE 707398 QE/OTr202: 1,000 1.500 995 1,499 1,999 1.005x - 14.830 1.000
R28 SKC 224-PCXRA ToTa4aL 04/07/2023 1,000 1,500 2,000 1,003 1,499 2,000 1.001x - 11.658 0.998
R29 SKC 224-PCXRE 7074802 04/07/2023 1,000 1,500 2,000 1,002 1,492 1,987 0.985% + 15.145 1.000
R30 SKC 224-PCXRE 093811 QT/07/2023 1,000 1,500 2,000 909 1,492 1,991 0.994x + 4,391 1.000
R31 SKC 224-PCXRE 093182 04/07/2023 1,000 1,500 2,000 1,000 1,499 1,959 0.985x + 8.339 0.999
R32 SKC 224-PCXRE 671950 Qd/07/2023 1,000 1,500 2,000 o7 1,499 £,951 0.995x + 4.048 1.000
R33 SKC 224-PCXR4 526254 0a/07/2023 1,000 1,500 2,000 903 1.501 1,948 1.01dx — 32,194 0999
R3d SKC 220-PCXRA 52613 04/07/2023 100 1,500 2,000 1,001 1,098 2,002 1.006x - 12316 1.000
R35 SKC 220-PCXRE 707480 02/07/2023 1,000 1,500 2,000 958 1,896 1,993 0.993x + 5945 1.000
R36 SHC 220-PLXRE 707446 Or/07 /202 1,060 1,500 2000 1,003 1,457 1,999 1.008x - 1B.814 0.999
R37 SKC 224-FCXRB 07432 O7/07/2023 1,000 1,500 2,000 995 1,897 1,998 0.995x + 5.662 1.000
R38 SKC 224-FCXRB 707349 QT/07/2023 Q00 1.500 2,000 996 1,498 1,909 1.002x - 7.662 1,000
R39 SKC 220-PCKRB TE1095 04/07/2023 1,000 1,500 2,000 1,000 1514 1,992 0.984x + 18,826 0399

Calibrated by :

Approved by :
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Personal Pump Calibration Report
L Calibration Method : Dry Cal Primary Flowmeter ' | Model : Defender 510-H S/N : 136164
Environmental Conditions
Temperature : 25 + 3 B
Pressure " 1010 + 15 mmbar
Personal Purmnp Data Calibration Data
Flow Rate (mU/min) .
Value From Calibration Curve
No. | Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R
801 SKC 228-PCXR4 262101 D2/10/2023 1,000 1,500 997 1454 1,995 0.998x% - 5.198 1.000
Boz 228-PCKRY 626166 02/10/2023 1,000 1,500 295 1,461 1,587 0.995x - 0.239 1000
B03 SKC 220-PCXRA 612968 02/10/2027% 1,000 1,500 994 1,498 1,996 1.008x ~ 17.211 0599
BO4 SKC 224-PCXRa 602804 03/10/2023 1.502 1.997 0.999% - 3.961 1.000
BO5 SKC 612693 03/10/2023 2,000 L 000 1,500 1,858 1.008x - 19.564 0.699
Bo6 SKC 262188 04/10/2023 2,000 999 1,497 1,958 1.005% — 13.275
807 SKC 224-PC 626262 0d/10/2023 2,000 og7 1,891 1,952 1.995x + 0107
BOB SKC 626100 C03/10/2023 1,000 2,000 rL) 1,650 1,904 0.9%9x — 3.162 1.000
BOS SKC 626479 04/10/2023 1,000 1,500 2,000 1,500 2,001 0.998% + 1.604 0.599
B1O SKC : 224-PCXR4 091950 05/10/2 1,500 2,000 992 1,086 1,994 1.002x - 11,842 1.000
B11 SKC 224-PCXRE 564315 05/10/2023 1,000 1,500 2,000 953 1,501 1,996 1.010x - 26.335 0.999
612 SKC 220-PCYRA 034656 05/10/2023 1,000 1,500 2,000 1,000 1,495 1,598 1.007x - 17.721 0,599
B13 SKC 224-PCXR4 602073 04/10,2023 1,000 1,500 2,000 1,000 1,088 1,987 Qo0
B4 SKLC 224-PCXR4 526313 04/10/2023 1,000 1,500 2,000 905 1,453 1,99 0.599x - 2380 1,000
B15 SKC 2240-PCXRY 426474 0&/10/2023 1,000 1,500 2,000 1,000 1,408 1,008 1.007x - 16,557 0.95%
Blé | skC 220-PCXR4 626477 D4/10/2023 1,000 1,500 2,000 1,001 1,498 1,959 1.010x - 21673 0.955
B17 SKC -PCAR4 626880 D6/10/2023 1,000 1,500 2,000 1,000 1492 1,998 0.997x - 1.B59 1.000
Bld 224-PCXR4 91484 03/10/2023 1,000 1,500 2,000 995 1,494 1,992 1.000x = 5.493 1.000
B19 224-PCXRY 591500 02/10/2023 1,000 1,500 2,000 g1 1,500 1,998 1.015x - 32922 0.595
B2Q SKC 224-PCXRA 491587 02/10/2 1,000 1,500 2,000 1,601 1,456 1,999 1.010x - 23,222 {.99%
Bl SKC 224-PCXR4 691531 03/10/2023 1,000 2,000 254 1,491 1,997 L000x - 12,881 1.000
BZ2 SKC 224-PCXRY 691654 03/10/2023 1,000 1,500 2,000 491 1492 1,994 LO02x - 9.860 1.000
B23 SKEC 224-PCXRY 7983493 02/10/2023 1,000 2,00 A%g 1,997 1.018x 0.994
B24 SKC 526363 2,000 1,459 2,00t 011x - 23.676
SKC 71984989 2,000 996 457 1,989 0.591% + 6619
B26 SKC [ 798479 05/10/2023 2,000 996 1482 1,990 0.996x - 1.1456
Bay KL 691673 2,000 939 1,506 1,598 1.016x — 34,646 0.999
B23 SKC 691570 08/10/2023 2,000 P 1,487 1,996 1.006x - 16.996 1.000
B29 SKC 626472 069/10/2023 2,000 998 1,495 1,992 05974 - 06593 1.000
E30 SKC 224-PCXR4 691489 03/10/2023 2,000 993 1,490 1,950 0.999x — 7.320 1.000
B31 SKC 224-PCXR4 691509 03/10/2023 2,000 1,001 1,497 1,997 1.007x - 18,788 0.599
B3z SKC 220-PCXRY Q91567 04/10/2023 1,004 1,500 2,000 998 1,899 1,996 1.008x - 22.780 0.999
B33 SKC 224-PCxXRd 051756 05/10/2023 1,000 1,500 2,000 1,000 1,489 1,994 0,995x - 0.223 000
B34 SKC 229-PCXRa 612062 05/10/2023 1,000 1,500 2,000 962 1,501 1,997 1.013x - 31.362 0.399
B35 SKC Z26-PCHRY 602682 D3/10/202% 1,000 1,500 2,000 9498 1,496 1,998 0.998x - 7157
B34 SKC 224-PCXR4 Gaelnd 1,000 1,500 2,000 985 1,887 1,990 .991x + 3.501
B37 SKC 224-PCXR4 626256 02/10/2023 1,000 1,500 2,000 %90 1,500 1,593 1.000x - 6.520
B38 SKC 224-PCXR4 626167 03/10/2023 1,000 1,500 2,000 G589 1458 1,595 1.015x — 25470
B3% SKC 220-PCKA4 034637 1,000 1,500 99
B40 SKC 220-PCXRS 798348 OT/ 072023 1,000 1,500 2,000 o9
Calibrated by ¢ Approved by :
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Personal Pump Calibration Report

Calibration Mathod : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/M: 136164

Environmental Conditions

Temperature 25 & g Y
Pressure . 1010 + 15 mrmibar
Personal Purnp Data Callbration Data
Flow Rate {mb/min)
Value From Calibration Curve
Mo. | Brand Model Serial No. Date Setting Actual (O std.)
1 2 3 1 z 3 y i3
Edl SKC 224-PCXRG 512669 1001042023 1,000 1,500 2,000 999 1,891 1,993 0.5940x + 2.802 1.000
Baz 220-PCXR4 626041 10/10/2023 1,000 1,500 2,000 el 450 1,989 0.995x - 1.759 1.000
B43 SKLC 224-PCXR4 0344636 07/10/2023 1,000 1,500 2,000 995 1,488 1,989 0.991% + 2.866 1.000
B44 SKC 224-PCXRE 529341 O7/10/2023 1,000 1,500 2,000 992 1,998 1.009x 0.999
B45 SKC 220-PCXR8 525504 10/10/2023 1,000 1,500 2,00 1,000 1,495 1,989 0.989x + 10.064 1.000
Bde SKC 220-PCXR8 566743 02/10/2023 1.060 1,500 2,000 1,000 1,500 1,998 1.008x - 19.564 0,999
B47 SKC 220-PCXRB 566747 02/10/2023 1,000 2,000 994 1,502 1,996 1.0t1x - 27.787 0,999
B48 SKC 224-PCXRB 566753 03/10v2023 1,000 2,000 L,OoD 1.4%5 2,000 1.005x% - 13.577 1.000
Bag SKC 224-PCXRB SEATED 02/10/2023 1,000 5o8 1,458 1.010x - 21.B53 0.959
850 SKC 224-PCXRE 500400 Q7/10/2023 1,000 ri=ie) 1,495 0.991x% + 5.640 1.000
B51 SRC S00363 C7/10/2023 1,000 K 1,501 1.00% - 24541 0.555
B52 SkEC 093186 Or/10/2023 1,000 go4 1,500 0.996x + 2,510 1.000
853 SKC 707670 1,800 590 1,498 1 1.00dxe - 33,833 0.5493
B54 SKC S09B2L 991 1,499 1,995 1.012x - 30.404 0,999
B55 SKC 220-PCXRS 510710 05/10/2023 2,000 996 1,493 1,996
B56 SKC 220-PCXR3 511450 05/10/2023 1,500 2,000 92 1,487 1,996
B5Y KL Z20-PCXR3 510798 04/ 1,500 2,000 985 1.493 554 1.060
H58 SKE 224-PCXR3 509852 o410/ 1,500 2,000 1,000 1,897 1,997 0,999
B5Y SKC | 228-PCXR3 500852 04/10/2023 1,000 1,500 2,000 995 1,895 1,588 1.000
BEQ SKC 2Z20-PCXR3 07/10/2023 1,000 1,500 2,000 992 1,498 997
A&l Sk 224-PCXR3 07/10/2023 1,000 1,500 2,000 1,000 1997 1.954
B&Z SKI 224-PCXR3 07/10/2023 1,000 1,500 2,000 996 1,951 1.000
BE3 SKL 224-PCXR3 511432 07/10/2023 1,000 2,000 993 1,995 1.000
Bed SKC 224-PCXR3 508202 05/10/2023 1,000 2,000 991 1,988 {0.998x - 5262 1.000
865 SkiC 224-PCXA3 508310 05/10/2023 1,000 2,000 593 1,991 0.999x - 4,884 1.000
Bo6 SKC 224-PCHKRI 509861 06/10/2023 1,000 996 1,493 1,985 0.952x + 2575 1.000
B&7T SRC 224 506295 04/10/2023 1,000 21 1,000 1,458 1,558 1.00%x — 21,539 0.599
BH& SKC 505872 o4 1,000 1,500 2,000 FEL] 1493 1987 0.993x + 3176 1.000
1] SKC 508375 1,500 2,000 G99 1,485 1,596 1.005x — 19.592 (.099
B0 SKC 510623 04/10/2023 1,000 1,500 2,000 492 1,484 1,595 1.002x — 11.762 1.000
E71 SKC 220-PUXR3 508367 05/10/2023 1,000 1,500 2,000 9y9 1,497 1,995 1.008x - 21.646 0.999
B2 SKC 220-PCXR3 505977 03/10/2023 1,000 1,500 2000 993 1,490 1.990 Q.997x - 4,295 1.000
B73 SKC 229-PCRR3 512606 05/10/2023 1,000 1,500 2,000 995 1,495 1,989 0.994x + 1.210 1.000
B74 SKC Z20-FUXR3 505993 05/10/2023 1,000 1,500 2,000 997 1,496 GBA 0.987x + 12602 o
B?5 SKC 1,000 1,500 2,000 994 1,490 1,991 0.998x% - 5143
BTG SKC 06/10/2023 1,000 1,500 2,000 1,000 1,497 1,999 1.010% - 23,063 0.pe9
BT SKC 224-PCXR3 06/10/2023 1,000 1,500 2,000 992 1,501 998 1.0%3x - 32023 0,599
B8 SKC 224-PCXR3 05/10/2023 1,000 1,500 2,000 1,001 1,408 1,997 1.007x - 18,549 0,959
BTS SKC 224-PCXR3 510920 03/10/2023 1,000 1,500 2,000 95Y 1,509 1,957 0.996x + 4.999 1.000

Calibrated by :

Approved by :
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Personal Pump Calibration Report

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

Environmental Conditions

Temperature . 25 £ 3 <
Pressure 2 1010 # 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Callbration Curve
Mo. | Brand Model Serlal No. Date Setting Actual (Q std.)
1 2 3 i | =z 3 y | &

RO1 228-PCXRg 602467 02/10/2023 1,000 1,500 2,000 1,001 1,454 1,99¢ 0599
RO2 220-PCxRA 626450 06/10/2023 1,000 2,000 3,000 996 1,493 1,986 1.000
RO3 SKC 224-PCXRL 691592 06/10/2023 1,000 1,500 2,000 o9BG 1,495 1,594 1.000
Roa SKC 224.PCXR4 601672 06/10/2023 1,000 1,500 2,000 998 1,491 1,989 0.991x + 5421 1.000
ROS 224-PCXRY 728470 06/10v2023 1,000 2,000 999 1,495 1,995 1.005% - 18.995 0.599
RO& SKC 224-PCXRO 798456 02/1/2023 1,000 1,458 1,987 0.986x + 13398 1.000
Ro7 SKC 224-PCXRL 798480 02/10/2023 2,000 1,497 1,998 1.009x - 21.689 Q959
ROB 229-PCXRA 883215 C5/10/2023 1,560 2000 994 1,500 1,990 0.995x¢ + 3.100 1.000
RO9 SKC 220-PTXRA 034650 05/10/202 1,000 1,500 2,000 999 1,497 1,996 1.008x - 21.526 0.999
R10 SkC 224-PCXRY 051765 05/10/2023 1,000 1,500 2000 996 1,493 1,994 1.000% - 6.596 2.0C0
R11 SKC 224-PCXRA 091763 04/10/2023 1,000 1,500 2,000 598 1,496 1,983 0.998x - 9.345 0.995
R12 SKC 220-PCXRE {91568 04/10/2023 1,000 1,500 2,000 1,000 1,497 1,959 1.009x - 21.948 0.999
R13 SKC 224-PCXRY 091638 02/10/2023 1,000 1,500 2,000 Gg9q 1,495 1,588 0.993x + 2,981 1.000
Rl4 SKC 220-PCXR4 091764 Ue/10/2023 1,000 1,500 2,000 998 1,498 2,000
R15 SKC 220-PCXRE 529457 08/10/2023 1,000 2,000 oos 1,492 1,987
R1E SKC 220-PCKRE 04/10/2024 1,000 2,00 1000 458 1,997
R17 SKC 224-PCYRE 529645 07/10/2023 1,000 2,000 98 A86 1,008
R1B Sk 566756 03/10/2023 1,000 1,500 2,000 934 1,490 1,989
R1% SKC 566802 02/10/2022 1,000 1,500 2,000 1,000 1,49¢ 1,999
RZ0 SK( 529089 06/10/2 1,500 2,000 992 1,506 956
R21 SKC 228-PCXRE SE5T28 1,500 2,000 Goz 1,486 1,994
R22 SKC 707444 03/10/2023 1,000 1,500 2,000 1,001 1,500
R23 SkC 224-PCXRE 761067 06/10/2023 1,000 1,500 £,000 1,000 1,488

SKC 228-PCXRE 707893 05/10/2023 1,000 1,500 2,000 a9q 1,505 1,996
R25 SKC 220-PCXRA 761052 06/10/2023 1,000 1,500 2,000 999 1,495 1,589
R26 SKC 224-PCXR8 707956 07/10/2023 1,000 1,500 2,000 1,010 1,497 2,002
R27 SKC 224-PCXRB 707398 07/10/2023 1,000 1,500 2,000 1,001 1,496 1,997 1.008% - 20,237 0.9949
Rzg SKC 224-PCXR8 707481 07/10/2023 1,000 1,500 2,000 9463 1,506 1,995 1.002% - 1 1.000
R2% SKC 220-PCXRB TaTa02 04/10/2023 1,00 1,500 2,000 995 1,455 1,989 0.995x + 1.091 1.000
R30 SKC 224-PCXRE 093611 04/10/2023 1,000 1,500 2,000 958 1,495 1,992 0.997% - 0.693 1.000
R31 SKC 224-PTXRE 095183 06/10/2023 1,500 2,000 999 1,502 1,997 0.5988x + 9.127 0.590
A2 SkC 229-PCXRE 671950 a7/10/2023 1,500 2,000 oog 1495 1,994 0.998x - 3.451 1.000
R33 SKC 228-PCXRY 626254 Q71042023 1,000 1,500 2,000 092 1,503 1,005 1.011x - 30,016 0.999
R34 SKC 224-PCXR4 526131 03/10/2023 1,000 1,500 2,000 920 1,459 1,997 1.014x - 32 988 0,999
R35 SKC 224-PCXRE 707840 C7/10/2023 1,000 1,500 2,000 990 1,501 1,997 1.005x - 15.898 1.000
R3g SKC 224-PCXRE 07846 05/10/2023 1,000 1,500 1,000 1,497 1,997 1.002x - 7.547 1.000
R37 SKE 224-PCXR8 707432 Q00 1,500 595 1,498 1,985 0,999x% - 4856 1.000
R38 SKC 224-PCXRA 707349 02/10/2023 1,500 991 1,495 1,992 1.000x — 7,354 1.000
R39 SKL 761005 0&/10,2023 1,500 2,000 Ga5 1,489 1,985 0.990x + 6,252 1.000

Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
Calibration Method : Dry Cal Prirmary Flowmeter I I Model : Defender 510-H S/N : 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value Fram Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
| 2
1 2 3 1 2 3 y i
4801 Dwyer VFB-65 04/07/2023 500 1,000 2,000 503.2 950.1 1974.7 0990 + 7.225 1.000
H-B02 Dwyer VFB-65 07/07/2023 500 1,000 2,000 4956 994.6 1994.1 0.995x + 2.972 1.000
H-803 Dwyer VFB-65 07/07/2023 500 1,000 2,000 497.1 989 8 2007.6 1.002:¢ - 12719 0.959
H-BO4 Dwyer VFB-65 06/07/2023 500 1,000 2,000 500.3 999 5 2004 4 0.996x - 0.709 1,000
H-BO5 Dwyer VF8-65 07/07/2022 500 | 1,000 2,000 499.3 590.7 1972.3
H-B06 Dwyer VFB-65 soo | 1,000 2,000 504.0 991.¢ 1982.0
H-BOT Dwyer VFB-65 0 2,000 501.3 983 4 20147 0.999x - 0.490 1.000
H-BOR Owyer VFB-65 500 1,000 2,000 499.2 996.1 1977.8 0.993x + 2.247 0,99
H-B0Y Dwyer VFB-65 500 1,000 2,000 504.0 1006,4 2008.7 0.991x + 16313 1.000
H-B1O Dwyer VFB-65 2,000 4957 993.0 20116 1.000x - 1.820 1.000

Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
Calibration Methed : Ory Cal Primary Flowmeter | I Model ; Defender 510-H S/N @ 136164
Calibration Data
Rotameter Data Calibration Data
i Flow Rate (ml/min)
| Value From Calibration Curve
No. Brand Model Date ‘ Flow Rate (Reading) Actual (Q std.)
1 2
1 2 3 1 2 3 ¥ R
H-RO1 Dwyer VFB-65 1,000 2,000 501.2 5530 1978.7 0.999x - 3,855 0.995
H-ROZ Owyer VFB-65 1,000 2,000 5015 9981 10867 1.000x - 2.024 1.000
H-RO3 Dwyer VFB-65 04/07/2023 1,000 2,000 9893 1995.7 0.992% + 3.827 1.000
H-ROA Dwyer VFB-65 10/07/2023 500 1,000 2,000 4363 991.2 014.5 1.006x - 10,883 1.000
H-ROS Dwyer VFB-65 05/07/20: 500 1,000 2,000 4591 9873 1988.7 1.002x - 6,676 1.000
H-ROE Dwiyer VFE-65 500 1,000 2,000 508.7 994.0 1080.6 0.998x — 1.539 0.999

Calibrated by : Approved by ;
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Rotameter Calibration Report (For Persenal Pump Low Flow Adjust)
Calibration Method ; Dry Cal Primary Flowmeter | l Model : Defender 510-H S/N ;136164

Calibration Data

Rotameter Data

Calibration Data

Flow Rate (ml/min)
Value From Callbration Curve
Na, Brand Model Date Flow Rate {Reading) | Actual (Q std.)
1 2 3 1 b 3 y R
L-RO1 Dwyer 200 506
L-RDZ Dwyer 200 50.4
L-RO3 Dwyer 200 50
L-RC4 Dwyer N 50
L-RO5 Dwyer | 0 50.1
L-RO6 Dwyer | 200 507 |

Calibrated by :

Approved by :
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CERTIFICATE OF CALIBRATION

FOR

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

SERIAL NO. 3 N/A[64-220088-1]
CLID. NO. 1 212301419

JOB CONTROL NO. ! 230725081570

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

CHATUCHAK, BANGKOK 10900

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

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

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By :

Authorized Signatoty
31 July 2023

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

to the International System of Units ( SI)

Certificate No. Q23081570
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REPORT OF CALIBRATION

FOR

NOMENCLATURE
MANUFACTURER

MODEL / TYPE

SERIAL NO.

DATE OF CALIBRATION
DUE DATE OF CALIBRATION

VACUUM GAUGE
HI-LIGHT

N/A
N/A[64-220088-1]
26 July 2023

26 July 2024

adae

ANS! Hitlons! Accridita tion Board
ACCREDLTED

CALIBRATICN AND
DIMENSIONAL MEASUREMENT

ACDM-ZB14

ENVIRONMENT CONDITIONS :

Temperature : (23£ 2) °c

PROCEDURE USED :

Relative Humidity : (551 10) %RH

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081570

F3-011-04/01-12

page 2 of 3

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

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

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

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa ) Conversion to inHg Correction ( inHg )
(inHg) Up Down Up Down Up Down
0 0.00 0.00 0.0 0.0 0.0 0.0
25 -15.07 -15.10 -4.5 -4.5 +0.5 +0.5
-10 -32.10 -32.13 i ] -9.5 +0.5 +0.5
-15 -49.20 -49.23 -14.5 -14.5 +0.5 +0.5
-20 -66.26 -66.26 -19.6 -19.6 +0.4 +0.4
=25 -83.30 -83.33 -24.6 -24.6 +0.4 +0.4
-30 -100.39 -100.39 -29.6 -29.6 +0.4 +0.4

Uncertainty of measurementi = (.2 inHg
Transmitting fluid : Air.
Technical Note. Conversion factor 1 kPa ; 0.2953003 inHg

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

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

### End of Certificate ###

Certificate No. Q23081570

F3-011-04/01-12 page 3 of 3
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CERTIFICATE No : 23M2441 PAGE: 1 OF 2
REFERENCE No ; 68471-1
Certificate of Calibration
EQUIPMENT g DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL : XS105DU
SERIAL No : 1126422905
ID No : BA 05/50
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY 2 S.P.S. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 10-Mar-23

APPROVED BY

ISSUED DATE - -Mar-2-

RECEIVED DATE : 10-Mar-23

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

F-G010 REV 02



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

CERTIFICATE No : 23M2441 PAGE :2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL . XS105DU
MANUFACTURER : METTLER TOLEDO SIN 3 1126422905

1D No $ BA 05/50 RECEIVED DATE $ 10-Mar-23

AIR PRESSURE : 1010mbar + 1mbar CALIBRATION DATE g 10-Mar-23
AMBIENT TEMPERATURE : 285G S RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WASO g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0,00001 0.000040
1.00 1.00000 0.00000 0.000041
2,00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50.0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 1 4 2 50.0001
3 50.0000
2 5 - 50.0000
5 45.9599
OFF-CENTER LOADING 0.0001

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY M

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




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISITIS 17025
Tel.0-2435-8800 Fax.0-2433-167% e-mail:cal-center@sithiphorn.com http.//wwwi.sithiphom.com CALIBRATION 0394

Cert. No. : SP22018

Pages 1of3
L] L L
Calibration Certificate
Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER
Model : LAMBDA 25
Serial No.: 501814123010
ID No.: SP03/58
Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY
Condition As Found : GOOD
Customer : S.P.S. CONSULTING SERVICE CQ.,LTD,
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND,

Location : ORGANIC LABORATORY IV
Ambient Temperature: ( 244+ 5 ) °C
Relative Humidity : ( 60.1x25) %
Received Date : 30 AUGUST 2022
Calibration Date : 30 AUGUST 2022

Date of Issue : 31 AUGUST 2022

Calibrated by : Nathakormn Pisutpaisan

Approved by :

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

QF-TS812-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job Ne. : VC65SPOOOB
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02

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

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

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of ¢alibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error I;Tncertainty k
ol Reference Material (nm) (am) {nm) + {nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.8 0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 7400 -0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUCH# = Unit Under Calibration

QF-T512-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :3of3
Result of calibration : Photometric Accuracy

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

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

. 4400 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
29360 1.0 0.9822 0.9810 -0.0012  0.0028 2.00

% 546.1 29914 0.7 0.6962 0.6960 -0.0002  0.0028 2.00
Z 29381 0.5 0.5076 0.5070 -0.0006  0.0029 2.00
E 29360 1.0 1.0221 1.0202 -0.0019  0.0028 2.00
a 590.0 29914 0.7 0.7238 0.7230 -0.0008  0.0029 2.00
£ 29331 0.5 0.5364 0.5360 -0.0004  0.0031 2.00
E 29360 1.0 0.9751 0.9732 -0.0019  0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010  0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004  0.0032 2.00

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

§ 20 0.2436 0.2419 -0.0017  0.0101 2.00
§ 40 0.4905 0.4855 -0.0050  0.0115 2.00
b 235.0 60 0.7453 0.7388 -0.0065  0.0067 2.00
g 30 0.9920 0.9839 -0.0081 0.0071 2.00
E 100 1.2487 1.2414 -0.0073  0.0073 2.00

UUC* = Unit Under Calibration

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

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

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

Band width{Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-T812-04-4-020664
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0822/20530
Instrument Type : GC
Model : CP-3800

Serial Number : 00734

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

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

Date : 10/08/2022

ELECTRONIC TEST

CPU Mpass NI
LCD TEST M pass [ Fam
VENT TEST M pass L] FarL
KEY ECHO TEST M pass RN
DESTRUCTION RAM TEST M pass HEINIS
RUN CHROMATOGRAM TEST
DETECTOR : Flame lonization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300 °C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB 0.251Dx 15 M

Sample: 1 uL Injection FID Test Sample 0.218 g/L C14,C15,C16 in hexane

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

VARIAN

1/2

SERVICE DEPARTMENT

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

80-82 auudsznidlae uviawnsyunsvy vanszuns nsaunwt 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.lhaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (uV) 2.94 < 50
Baseline Drift (%) 0.18 < 1
Sensitivity ( S/N for C15) 4,000 > 1,024
Temperature Specification
Temperature Set Result Specification
Column Oven (* C) | 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (* C) 60 N/A £5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 (%) 1.68 <5
Retention Time C15( %) 0.01 < 0.5

[

APPROVAL :
Signature:
Engineer :

Date : 10/08/2022

)
TS

VARIAN

SERVICE DEPARTMENT
FR-S8V-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

1—'r & i3 lneglua 9@ THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID

Detector Position _ Front
Inlet Type 1079 Injector

i _ Cl15 Area 1 117,172

Cl15 Area 2 - 119,182

CI5 Area3 117,982

Cl:'\:\l_‘ca-i - 118,589

Cl15 Area s I_l 7.592

- C15 Area Average 118,103
o RSD (<5%) 1.68

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

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

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

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

Compliance B/Pass

Performance by

! OJ Fail

Date

Comments

|
Reviewed by

pate | 10 /0% /2022

)

VARIAN SERVICE DEPARTMENT
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Results Integrated System Testing

Checkout Procedure FID

Detector Position Front
Inlet Type - 1079 Injector

CISRT1 4.048

CI5SRT2 : 4-.(148 -
CISRT3 4.048
- CISRT 4 4,048
CISRTS N 4.048
Cl15 ﬁ1' Average 4.000

| _* Y% RSD (<0.5 %) _ | 0.01

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

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

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

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

T
Compliance %;Lss O Fail w
e _ N -‘
Performance by [r U%ﬁ%

Date

Comments —|

Date to/o0% /2022

Reviewed by

VARIAN SERVICE DEPARTMENT



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

Sample ID: fid std

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

Instrument (Inj):  varjan Star #1

¢:\star \data\tu\cal2022\fid2022001.run

<4

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Calculation Type:

Percent

A =FID 10 V RESULTS

mVolts | -
60- ' T I
50_ |
| |
40~
30— ‘
|
j |
| (I
| | | J |X: 7.9620 Minutes|
4, L I i1 i1 e ___¥:0.676 mYolts
|l 2 5 4 5 3 !
Minutes
s 2 2
o = =+
Peak No Peak Name Result () Ret Time Peak Area [ Sep. Code | Width 1/2
(min) (counts) (sec)
|
L b i ]
1 32.2988 3477 | 112355 | VP 1.7
2 33.6834 4.048 | 17172 | Vv 1.5
3 34.017R 4619 118335 | VP 1.5
100.0000 347862
10f1

ﬁi THAI UNIQUE CO.,LTD.




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

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

Run Time (min): 7.993

Workstation:

Instrument (Inj): Varian Star #1

c:\star \data\tu\cal2022\fid2022002.run

=h

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type; FPercent

A =FID 10 V RESULTS

I.T}VI'IIES:‘ W
| = S ‘:H;
60 I| ‘ 1
s0— | | |
40 | [
| |
30— |
20— ‘ ‘
| | [
10 | | J
J | I I | X: 7.9620 Minutes|
0—+ . e I __IJ = e e o = ___EY:[}.h'."hm\-'uLl:. '
] I n 13 4 s 6 7 -
Minutes
3 : z
‘ Peak No Peak Name Result () Ret Time | Peak Area | Sep. Code | Width 1/2
| (min) (counts) | (sec)
‘ |
| | | —
o cl4 | 32.2988 | 3477 | 112755 VP 1.7
- & 33.6834 4.048 | 119182 | vv | 15
3 |6 34.0178 4619 118265  vp | 15
' | Totals - 100.0000 | 348205 L
-
ﬁ; THAI UNIQUE CO.,LTD. 1 Of 1




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

Sample ID: fid std A

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

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

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

Workstation:
- sl . Percent
Instrument (INj):  Varian Star #1 Calculation Type:
¢:\star \data\tu\cal2022\fid2022003.run A =FID 10 V RESULTS
m\”ol[:a'":
=+ T o
60— i i
50— .
| | |
| -| ii
40— | gl .
| !
30— | | |
. | } |
10— ‘ | [
[ | | II’ ' |
' | I | | X 7.9620 Minutes|
n_l_! !'x. e i = T o S o, e —a o Y06T6m Vol
Minutes
% Z z
- PeakNo |  Peak Name | Result() | RetTime | PeakArea | Sep.Code | Width1/2
' (min) {counts) (sec)
| |
1 |cl4 ) 32.2988 | 3477 112755 VP 1.7
2 cl15 _ 33.6834 | 4.048 | 117982 |  vv | 1.5 |
3 cl6 : 34.0178 4619 | 118265| vp | 1.5
| Totals | 100.0000 348205

ﬁi THAI UNIQUE CO.,LTD. Fofl




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

Sample ID: fid std A

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

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

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

Workstation:
i : - . Percent
Instrument (Inj):  varian Star #1 Calculation Type:
c:\star \data\tu\cal2022\fid2022004 .run A =FID 10 V RESULTS
m\’al?i] -
60 o o
| |
so— | ,
1 .f
40— | ”
30—
| | |
Eﬁ—l |
10 ! I ‘
| . | [ X: 7.9620 Minutes
T e - e B ) b | S S S S— 1Y:0.676 mVolts
1 2 3 4 5 6
‘_ Minutes
3 2 =
o - -
" PeakNo | Peak Name " Result() Ret Time | Peak Area | Sep.Code | Width1/2 |
(min) (counts) (sec)
l ] i
| Lcl4 _ 32988 | 3.377 | 113755 VP | 1.7
2 |els ] _ 33.6834 | 4.048 118589 vV 1.5
3 L cl16 ] 34.3178 | 4.619 128265 | VP 1.5 |
L [rotas 1000000 | 360202 | |

[2m  f]
'||i"' THAI UNIQUE CO.,LTD. LOf 1



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

Sample ID:

fid std

Operator (Inj):

Injection Date:

Calc Date;

Run Time (min):

Workstation:

Instrument

(Inj):

suwarot
16/08/2022
16/08/2022
7.993

Varian Star #1

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

mVolts
60

i
o [

40—

30—

10—

=

I Peak No

L (1D =

b

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: Fercent

15

A =FID 10 V RESULTS

—=
'“i' THAI UNIQUE CO.,LTD.

=+ o
. IX: 7.0620 Minutes
_k,___ === : B 3 i _ e 3 = e Y:D676 mVolts |
1 ) k! |—I !5 6 LJ
Minutes
Peak Name Result () RetTime | PeakArea | Sep.Code | Width1/2 |
(min) (counts) (sec)
- - | |
cl4 32.2988 | 3.377 115755 VP 1.7
| els 33.6834 4.048 17592 | vv 15
cl6 343178 | 4619 | 138265 | VP 1.5
| Totals 100.0000 | 369202 |
10f1



Title

Run File : d:\¢eTAUA ge\¢&IAUA NESFA \drive-d\2017\2022\08\baseline. run
Method File : D:\Method-GC\star C\Star\TU\Cal2021\baseline FID.mth

Sample ID ! baseline

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

Instrument : baseline Sample Rate : 10.00 Hz

Channel : Front = FID Run Time : 39.960 min

** GC Workstation Version 6.41 ** 03334-6330-826-0764 **

Chart Speed
Start Time

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

== o0 as  Tp - Ths 20
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Print Date: Tue Aug 16 15:15:11 2022 Page 1 of 1

Title .

Run File : d:\¢etAGA gc\s&fADA -NeSEA \drive-d\2017\2022\08\baseline. run
Method File : D:\Method-GC\star C\Star\TUu\Cal2021\baseline FID.mth

Sample ID : baseline

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

Instrument : baseline Sample Rate : 10.00 Hz

Channel : Front = FID Run Time : 39.960C min

** GC Workstation Version 6.41 =*x* 03324-6390-826-0764 *=*

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

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

Manual injection

+*1’1".ir*******x*\ﬁ-i*****t************—*****************-ﬁ-********‘k*******‘k‘ﬁ'*****i***



Title :

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

Method File : d:\¢eIAUA gc\¢éIAUA-N&SEA \drive-d\2017\2022\08\fid2022003-front.mth
Sample ID : fid2022

Injecticon Date: 16/8/2565 10:51 Calculation Date: 16/8/2565 11:02

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

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 7.993 min

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

Chart Speed = 2.73 cm/min Attenuation = 40 Zero Offset = 7%
Start Time = 0.000 min End Time = 7.983 min Min / Tick = 1.00
oF 0 10 20 T30 a0 '50 'so 70 'sp +SR
| myolts
1- s_-"
; { <WI=2.0
ET_ <Wi=4.0
|
2
-SR
3-
14 J R —————— e 3.529
4- —
15 —— i
c18 st e 4713
5
6 -
T_
!

<WiI=2.0



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

Title —

Eun File : c;\st@r\data\tu\caIEO22\fid2022003.run

Method File : d:\¢&fA0A gc\¢éi3&ﬁﬁ-ﬁé§ﬁ.ﬁ'\drive—d\EOl?\2022\08\fid2022003—front.mth
Sample ID : fidz022

Injection Date: 16/8/2565 10:51 Calculation Date: 16/8/2565 11:02

Operator ! suwarot Detector Types: 3800 (10 Volts)

Workstation: Local Disk Bus Address : 44

Instrument : Sample Rate : 10.00 H=z

Channel : Front = FID Run Time : 7.993 min

** GC Workstation Version 6.41 ** D3334-6390-826-0764 *+*

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

Ret. Time Width
Pealk Peak Result Time Cffset Aresa Sep. 1/2 Status
No . Name {) {min) (min) ([counts) Code (=zec) Codes
1 <14 32.2988 3.52%9 0. 006 112355 BB ZaE
2 aihh 33.6834 4.136 0.000 117172 BB v I
3 cle 34.0178 4.713 -0.000 118235 BB T
Totals: 100.0000 0.000 347862
Total Unidentified Counts - 0 counts
Detected Feaks: 4 Rejected Peaks: 1 Identified Peaks: 3
Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0
Baseline Offset: -28 microvolts LSB: 1l microVolts
Noise (used): 26 microVeolts — monitored before this run

Manual injection

Data Handling: All Coefficients for 211 Peaks are Zero
Data Handling: Default to A%

*-v*-#*w*-.—**-l—*+++***w*dr******+*******+***1&i—*******w*i—i—*****t**x**i****i—****w***w*
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.' 80-82 auutlszFillas wvrauneyuwsny LuanIzuAs ngamws 10200

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

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

Date : 09/08/2023

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

RUN CHROMATOGRAM TEST

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

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

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

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

#

Ay
?‘ fs 1/2
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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.' 80-82 nuuisznidlae uvaanayuwsny awszuas nianwt 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.thaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification

Baseline Noise (pV) 1.47 < 50

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

Temperature Specification

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

Date : 09/08/2023

Ay
>’i Ps 212

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

Results Integrated System Testing

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

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

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

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

Compliance E([’ass O Fail

Performance by

Date

Comments

pac | 01 /0§ /202 3

Reviewed by

171
VARIAN SERVICE DEPARTMENT
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@ihaiunique.com, Website : www.thaiunique.com

_r= 13t Ineglia 91fia  THAI UNIQUE CO., LTD.

Results Integrated System Testing

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

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

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

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

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

Compliance B/Pass O Fail | ‘.
| l”U\ E}

Performance by ,(_ :

Date ‘ ,ﬁ,n[ E.QEY’

Comments

Reviewed by

1__Datc /0g) 202 3

2
%ghg l-’"l

VARIAN SERVICE DEPARTMENT



ritle

Run File . d:\¢cefAUA qc\¢éiévﬁ-ﬁégﬁé'\drive—d\201?\2023\08\blkzoza.run

Method File 1 C:\star\data\TU\cal2022\baseline FID.mth
Sample ID : B1k2023

Injection Date: 9/8/2566 13:13 Calculation Date: 9/8/2566 13:34
Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 21.208 min

** GC Workstation Version .41 ** (03334-6390-826-0764 **

Chart Speed

B ?n 05 1.0

1= ¥

10-

11 -

12-

13-

15 - L

19 -

20-

§
B 1

1.03 cm/min Attenuation = 1 Zero Offset =
Start Time = 0.000 min End Time = 21,208 min Min / Tick

mValts



print Date: Wed Aug 09 13:35:286 2023 Page 1 of 1

ritle :

run File . d:\cefAUA gc\¢éi§ﬁﬁ-ﬁé§ﬁa‘xdrive—d\2017\:0:3\08\b1k20:3.run
Maethod File : c:\star\data\TU\calZGEB\baseline FID.mth

sample ID : B1k2023

Injection Date: o/8/2566 13:13 calculation Date: 9/8/256%6 13:34
Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address 1 44

Instrument 3 Sample Rate : 10.00 H=z

Channel : Front = EIDC Run Time : 21.208 min

«+ GC Warkstation Version GAL W 03334-6390-826-0764 =~

Rrun Mode . Blank Baseline
FPeak Measurems=nt: Peak Area
calculation Type: External Standard

Eet. Time width
Peak Peak Result Time Offset Area Sep-. T2 Status
No . Name £ {min) (min) (counts) Code (sec) Codes

Totals: 0.0000
Totral Unidentified Counts : 0 counts
Detected Peaks: 0O Rejected Peaks: 4] Identified Peaks: O
Multiplier: 1 Diviseor: 1 Unidentified Peak Factor: 0
Baseline Offset: —14 microvVolts LSB: 1 microvVolts
Noise (used): 19 microvVelts -— monitored before this rTun

Manual injection

-******e*iiw**i—*i-l—-lkk*****t*****wt***-k* Jr*i—-\lv-karwk-i—i—*w-sr**-i—-&lr-k-*—d-*-r*w-ir«ii—-dr*\ir*-yi—**i T
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ritle :

un File . c:\star\data\tu\cal2023\fid\calfid2023003.run

ethod File : d:\method-gc\star c\star\method\cp-wax\without glasswool\calfid2023003-front.mth
Sample ID : Manual Sample

Injection Date: 9/8/2566 10:31 Calculation Date: 9/8/2566 10:40

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

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 7.993 min

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

2.73 em/min  Attenuation = 70 Zerc Offset = 2%
0.000 min End Time = 7.993 min Min / Tick = 1.00

I

Chart Speed
Start Time

10.000 0.025 0.050 0.075 0.100 0125 g150 +SR
Vaolts

1 e — = e I — =

4 2 ) L “WI=20

-5R

- e e " —3520

i N — _ o - 4125

ci6 L o 3= = e - 4699



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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

)

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2023\fid\calfid2023001.run

A =FID 10 V RESULTS

mVolts 5 i <
] 5]
' |
125
100—
75
50
75—
0—— - = e —
s - - N ’ o ? —
| 2 3 -+ 5 6
_ Minutes
Peak_ No Peak Name Result () - _R; Time .I:eaic ATea Sep. Code = Width 1/2
(min) (counts) (sec)
1 |ci4 33.8385 | 3.520 350491 BB 22|
2 C15 33.4804 | 4125 357863 BB 2.3 |
3 ' C16 32,6143 | 4.699 344951 BB 22|
| Totals . 999312 1062305 a -
ﬁ' THAI UNIQUE CO.,LTD. Lok



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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

VARIAN

Run Mode:
Peak Measurement: Peak Area
External Std.

Analysis

Calculation Type:

c:\star\data\tu\cal2023\fid\calfid2023001.run

Cl4

A =FID 10 V RESULTS

mVolts [ :J o <
.- o 3
|
125—
100—
75
50
25—
0 o === === o B
-15
2 3 4 5 6 T
~ Minutes
4 3 2
'~ Peak No Peak Name Result() | RetTime | PeakArea | Sep.Code | Width 12 |
(min) (counts) (sec)
1 Ccl4 338385 3520 362495 BB 23]
2 cis 33.4804 4125 357824 BB 23 |
3 Cl6 32.6143 4.699 344951 BB 22 |
) ' Totals 99.9332 1065270
| OFf 1

ﬁi THAI UNIQUE CO.,LTD.



S.P.S Consulting Service Co.

Ltd.

Sample [D: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min); 7.993

Workstation: Local Disk

Instrument (Inj):

c:\star\data\tu\cal2023\fid\calfid2023002.run

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Calculation Type:

External Std.

A =FID 10 V RESULTS

mVols | ._: 5 4] b=t
I : o S
i
25— Il
100
75—
50
25
il | S L e -
-15— < —
1 gt 3 4 5
_ . Minutes
a 3 %
Peak No Peak Name Result ) = RetTime | PeakArea | Sep.Code | Width 1/2
(min) (counts) (sec)
1 cua 33.8385 3520 362495 BB 22
2 |cis 334824 4125 367724 BB 23 |
3 |ci6_ 32,6143 4699 354951 BB 22 |
Totals 99.9352 1085170
e
n' THAI UNIQUE CO.,LTD. 1of1



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

Sample ID: fid std 4

Operator (Inj): Suwarot

Injection Date:  09/08/2023 VARIAN

Calc Date: 09/08/2023

Run Time (min): 7.993 Run Mode: Analysis
Workstation: Local Disk Peak Measurement: Peak Area
Instrument (Inj): Calculation Type; External Std.
c:\star\data\tu\cal2023\fid\calfid2023002.run A =FID 10 V RESULTS
mVoltg_. . l-; E s %
I o o
125
100
75—
50-
25
01— — — — — - — — -
-15— A
1 2 3 4 5 6 7
Minutes
S e 2
b, F +
Peak No Peak Name ) Result () Ret Time . Peak Area . Se;;. C_L)de Wﬁdth 12
(min) (counts) (sec)
1 Cl4 - | 338385 3520 362495 BB | 22
2 | C15 33.4824 4.124 361724 BB | 2.3
3 Cl6 _ 32.6143 1699 354991 BB 22
Totals 99.9352 1079210

ﬁ THAI UNIQUE CO.,LTD. 1of1



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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Tvype:

cstar\data\tu\cal2023\fid\calfid2023002.run

mVolts Il
1
125— [
100—
75
50—
25
U |
-15
Peak No .
1 cla
2 | C15
3 Cl6

T

Peak Name

| Totals

—Cl4

3.520

Result ()

33.8385 |

33.4824

32.6143 |

99.9552 |

-CI5

4.124

Ret Time
(min)

Analvsis

External Std.

—C16

4.699

3520
4.124 |
4699 |

THAI UNIQUE CO.,LTD.

A =FID 10 V RESULTS

Peak Area
(counts)

1087210

362495 |
369724
354591 |

6 7

Minutes

Sep. Code | Width 1/2

(sec)
BB 22
BB = 23
BB | 2.2

l)

1011



e+ 5 Agilent Technologies

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006637856

This analytical reference material was manufactured and verified in accordance with an ISO 9001 registered quality system,
and the analyte concentrations were verified by an 1SO 17025 aceredited laboratory. The certified value for each analyfe was
determined gravimetrically.

Concentrations: :
n-tetradecane 0.218 g/l (% 0.5%) 0.033 w/w %
n-penfadecane 0.218 g/L. (& 0.5%) 0.033 w/w %
n-hexadecane 0.218 g/L (+ 0.5%) 0.033 w/w %

Solvent: hexane
¥

Calibrated Class A glassware and clean bottles were used in the manufacture of this standard. Balances used in the
manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
and [SO 9001,

Purities:
n-tetradecane 99.6%
n-pentadecane S
n-hexadecane 99%
hexane 09%

Typical Analytical Spectrum or Chromatography

GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane
Cid Cls
1  hexane Cl6
GC Conditinns:
Agilent 6890 GC
Column - Agilent 190911413
FID / SPLITLESS
Carrier - 25 PS1
Oven - 40 to Y06 25min
S0 to 170(@ 15/min
i hold 2 min

Date of release: 30 September 2021
Date of expiration: 31 October 2023

QMS Representative



It is hereby certified that

Suwarot Trikainut

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

Hardware Operation, Software Operation, Data analysis and

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

At Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

Service Manager
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NSC-TISI-TIS 17025

— o ) 2A-TISTR PRl LR R
! THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
CALIBRATION CERTIFICATE
Submitted by : S.P.S. Consulting Service Co.,Ltd.
Address - 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol. Chatuchak, Bangkok 10900.
Calibrated at - Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
- Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature 123+ 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.

[

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

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

SO e

. Digital Multimeter Agilent 34401A S/N MY44005560.
. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

N

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 [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only.

Date of Receipt : 27 Mar. 2023

Date of Calibration : 29 Mar, 2023

T S —— The results relate only to the iterms tested/calibrated or value assigned
Advertising the Report/Certificate : bl TP ERN T  .! ; 7t HFRG,
Ising the Report/Certificate and publicity of the results except in full are prohibited untess written permissian is obtained fram the sovernor of TISTR
f he gove ISTR,

FM.BL.MTC.002 Rev.4

H_gad Office Office/Laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luang.  Sai 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahenyothin Road, Chatuchak, Banegkok 10500
Ehar?g-.-'_-.i.-‘:l F-'-a:h_u"nl?‘.d-w 12120, Thailand Amphoe Muang; Changwat Samutprakan 10280, Thalland  Thailand - PSSR
T5L.J50/ 0 2577 N0 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
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THAILAND

NSC-TISETIS 17025
CALIBRATION D037

7-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  109/0366

Request No. 21-66/0413

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz

Acoustic Output in dB re 20pLPa , Corrected to Reference Conditions : 101.325 kPa,, 23.0°C and 50 % RH

1. Sound Pressure Level

Calibrated by :

Standard Microphone

Type

Measured Sound Pressure

Level (dB)

Deviated value | Uncertainty

(dB) (dB)

Tolerance limit

IEC60942:2003 Class |

1/2 inch Bruel&Kjaer 4180

93.94

-0.06 +0.10

+0.40 dB J

2. Frequency

Standard Microphone

Measured Frequency

Deviated value | Uncertainty

Tolerance limit

Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -().1 + 1.5 +1.0%
3. Total distortion

Standard Microphone

Measured Total distortion

Uncertainty

[olerance limit

[ype (%) (%) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. No adjustment.

[ &=

3. The microphone volume correction was not included.

Office/Laboratory

1C, Bangpoo Industrial |

. The calibrator pressure correction was not included.

Approved by :

Electrical™

boratory

Industrial Metrology and Testing Service Centre

state, Sukhurmwit Re

FM.BLMTC.002

Date of Calibration 29 Mar. 2023
Date of Issue 30 Mar. 2023 Ref: 2011266032701228001
End of Certificate 242
A - - v to the items tested/calibrated o
Advertising the Report ificale and p —ept in full are prohibited unle btained from the governor of TISTR.

Rev.d
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Noise R_402/23

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 29 March 2023 |

Due Date | 29 March 2024 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R15 ACO 6236 00172062 31 July 2023 94.0 94.0
ACO-R18 ACO 6236 00172065 31 July 2023 94.1 94.0
ACO-R19 ACO 6236 00182001 31 July 2023 94.0 94.0
ACO-R21 ACO 6236 00182004 31 July 2023 94.0 94.0
ACO-R25 ACO 6236 00192037 31 July 2023 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
93.94 + 0.10 dB
(TISTR)

Calibrated by : Approved by :
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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

NN NSC-TISI-TIS 1702
v ) SC-TISI-TIS1 7025
TR CALIRRATION 0042

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

Certificate of Calibration

EQUIPMENT 3 pH METER

MANUFACTURER : HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No : pH 04/56

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY - ATSAWIN Y.

CALIBRATION DATE : 15-Sep-22

APPROVED BY
ISSUED DATE ¢ 15-Sep-22
RECEIVED DATE g 14-Sep-22

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

F-GO10 REV 02



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

CERTIFICATE No : 22E9693 PAGE : 2 OF 3
Calibration Report

EQUIPMENT T pH METER

MANUFACTURER : HANNA MODEL 3 HI 3512

ID No . pH 04/56 SERIAL NUMBER 3 TH118035

RECEIVED DATE : 14-Sep-22 CALIBRATION DATE 3 15-Sep-22

AMBIENT TEMPERATURE : 20 CELSE RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No/

INSTRUMENT MODEL W CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAL50 9186079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2,303 RT/F = 59 mV/pH

mvV uuC CORRECTION uuC UNCERTAINTY OF| COVERAGE
APPLIED READING (mV) (mV) READING (pH) | MEASUREMENT FACTOR

(+ mV) k
414.11 414.8 -0.69 -0.171 0.14 2.0
354.95 355.6 -0.65 0.860 0.14 2.0
295.80 296.4 -0.,60 1.892 0.14 2.0
236.64 2172 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3.954 0.14 2.0
118.32 118.8 -0.48 4,985 0.14 2.0
59.16 59.7 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9.223 0.14 2.0
-177.48 1771 -0.38 10.311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 295.5 -0.30 12.487 0.14 2.0
-354.95 -354.7 -0.25 13.575 0.14 2.0
-414.11 -413.9 021 14.662 0.14 2.0

END OF CALIBRATION REPORT PAGE 2 OF 3




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

CERTIFICATE No : 22

E9693

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :

2. DISPLAY UNIT WITH pH ELECTRODE S/N: 09081C6M

PAGE : 3 OF 3

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF|  COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (+ pH) k
4.007 4.007 0.000 3.996 0.012 2.0
7.004 7.006 -0.002 6.944 0.012 2.0
10.016 10.012 0.004 10.194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF|  COVERAGE
READING BEFORE MEASUREMENT FACTOR
(C) K9] (°C) ADJUSTMENT (=°C) k
25.003 25.0 0.003 0.0085 2.0

4, PERCENT SLOPE

100%

UUC : UNIT UNDER CALIBRATION

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

END OF CALIBRATION REPORT
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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

_:ﬁ'

al .
NSC-TISI-TIS [ 7025
CALIBRATION D45

CERTIFICATE No : 23E8494 PAGE SRS
REFERENCE No : 70413-1

Certificate of Calibration

EQUIPMENT 3 pH METER

MANUFACTURER : HANNA

MODEL : HI3512

SERIAL Ne - TH118035

ID No : pHO04/56

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY ; ATSAWIN Y.

CALIBRATION DATE s 06-Sep-23

APPROVED BY
ISSUED DATE ¢ 06-Sep-23
RECEIVED DATE . 31-Aug-23

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

F-GO10OREV 03



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

CERTIFICATE No : 23E8494 PAGE:2 OF 3

Calibration Report

EQUIPMENT : pH METER

MANUFACTURER : HANNA MODEL 5 HI 3512

ID No : pHO04/56 SERIAL NUMBER : THI118035
RECEIVED DATE : 31-Aug-23 CALIBRATION DATE : 06-Sep-23
AMBIENT TEMPERATURE $ 75 i e S T RELATIVE HUMIDITY : 50 % RH = 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL M CERTIFICATE No DUE DATE
LOT No
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
3) pH STANDARD SOLUTION 00651-10 CC767180 4882-13813369 14-Dec-24
4) PROCESS CALIBRATOR CAL50 9186079 23E1312 19-Apr-24
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k= 2.303 RT/F = 59 mV/pH

mV uuc CORRECTION uuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(£mV) k
414.11 414.6 -0.49 -0.290 0.15 2.00
354.95 3554 -0.45 0.741 0.15 2.00
295.80 296.3 -0.50 1.773 0.15 2.00
236.64 237.1 -0.46 2.804 0.15 2.00
177.48 177.9 -0.42 3.835 0.15 2.00
118.32 118.7 -0.38 4.867 0.15 2.00
59.16 59.6 -0.44 5.898 0.15 2.00
0.00 0.4 -0.40 6.930 0.15 2.00
-59.16 -58.8 -0.36 7.961 0.15 2.00
-118.32 -117.9 -0.42 8.992 0.15 2.00
-177.48 -177.1 -0.38 10.024 0.15 2.00
-236.64 -236.3 -0.34 105 0.15 2.00
-295.80 -295.5 -0.30 12.087 0.15 2.00
-354.95 -354.6 -0.35 13.118 0.15 2.00
-414.11 -413.8 -0.31 14.149 0.15 2.00

END OF CALIBRATION REPORT PAGE 2 OF 3




QUALITY CALIBRATION CO.,LTD.

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

CERTIFICATE No : 23E8494 PAGE :3 OF 3

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :
2, DISPLAY UNIT WITH pH ELECTRODE §/N: 09081C6M

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (& pH) k
4.006 4.006 0.000 4,015 0.012 2.00
7.000 7.000 0.000 6.914 0.012 2.00
10.008 10.010 -0.002 9.996 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
(°C) (°C) (°C) ADJUSTMENT (i °@) k
25.005 25.0 0.005 0.0085 2.00

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT




E'-.-IE QUALITY CALIBRATION CO.,LTD.

L '.i':l-.- - 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
éﬁ% Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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CALIBRATION G049

CERTIFICATE No : 23M2442 PAGE : 1 OF 2
REFERENCE No : 68471-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA2245-CW

SERITAL No : 36591843

ID No ; BA 09/61

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 10-Mar-23

APPROVED BY

ISSUED DATE - 16-Mar-23

RECEIVED DATE t 10-Mar-23

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

F-GO10 REV 02



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

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

EQUIPMENT - DIGITAL BALANCE MODEL g BSA224S-CW

MANUFACTURER . SARTORIUS SIN : 36591843

ID No 3 BA 09/61 RECEIVED DATE i 10-Mar-23

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

AMBIENT TEMPERATURE y 232 CL= 0 RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS 0 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 \J 4 2 99.9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

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

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

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




,is Harikul Science Co.,Ltd.

\
. 694 Soi Ratchadanivet 24, Pracharatbamphen
/ ! '
j’) HARIKUL Samsaennok , Huaikhwang, Bangkok 10310

== SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443
Email: info@harikul.com www.harikul.com

CERT.No.: HS-UD17D Certificate of Calibration

Calibration Date : 3 Apr 23 Model : YSI 5000
Submitted by : S.P.S CONSULTING SERVICE CO. LTD SIN : 15B100751
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Probe - YSI 5010
Chatuchak, Bangkok, Thailand 10900 SIN 1 22D100087
ID NO.
Avg Room Temp : 20 °C Air Temp ref : S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 pp!
Technician : Kitlipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/)

Measurement 1 (mag/l) 9.08 (PASS)
Measurement 2 (mg/l) 9.08 (PASS)
Measurement 3 (mg/l) 9.08 (PASS)
Measurement 4 (mg/l) 9.08 (PASS)
Measurement 5 (mg/l) 9.08 (PASS)
Measurement 6 (mg/l) 9.08 (PASS) =
Measurement 7 (mg/l) 9.08 (PASS)
Measurement 8 (mg/l) 9.08 (PASS)
Measurement 9 (mg/l) g9.08 (PASS) -
Measurement 10 (mg/l) 9.08 (PASS)

Mean Measurement 9.08 mg/l
Inaccuracy 0.01 mg/l

Manufacturer Specification

Accuracy = +/- 0.02 mg/

1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.

3) This result shall not be used for advertising purpose.

(Kittipong Maekwong) (Natenapha Pisatkunchon)



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 : 23T0959 PAGE : 1 OF 3
REFERENCE No : 68047-2
Certificate of Calibration

EQUIPMENT COD REACTOR
MANUFACTURER HACH
MODEL DRB200
SERIAL No 15110C0235
ID No CRB 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 07-Feb-23
APPROVED BY
ISSUED DATE 07-Feb-23
RECEIVED DATE 31-Jan-23
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02



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

CERTIFICATE No : 23T0959 PAGE:2QOF 2

Calibration Report

EQUIPMENT g COD REACTOR

MANUFACTURER . HACH MODEL : DRB200

ID NUMBER - CRB 05/59 SERIAL NUMBER z 15110C0235
RECEIVED DATE : 31-Jan-23 CALIBRATION DATE : 07-Feb-23
AMBIENT TEMPERATURE : 2I0E e RELATIVE HUMIDITY  : 52 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1.

LS R

THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR.

. REFERENCE STANDARD INSTRUMENTS :-

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

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

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE C
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY ARE
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAI
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

OIOLO),
olofe]fictolc
% Q@IOL0)

©

03
o9
00

BLOCK No.1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. 1 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 149.4 149.5
9 2 149.5 149.4
£ 3 149.4 149.4
2 4 149.7 149.6
= 5 149.4 149.3
o 6 149.6 1493
® £ 7 149.6 149.6
£ 5 8 149.7 149.4
o 9 149.7 149.3
5 10 149.5 149.5
= T 149.7 149.5
= 12 149.3 149.4
3 13 149.5 149.5
= 14 149.8 149.4
15 149.6 149.3
Uncertainty of Measurement(=+ °C) 0.86 0.86

END OF CALIBRATION REPORT



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISITIS 17025
Tel.0-2435-8800 Fax.0-2433-167% e-mail:cal-center@sithiphorn.com http.//wwwi.sithiphom.com CALIBRATION 0394

Cert. No. : SP22018

Pages 1of3
L] L L
Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER
Model : LAMBDA 25
Serial No.: 501814123010
ID No.: SP03/58
Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY
Condition As Found : GOOD
Customer : S.P.S. CONSULTING SERVICE CQ.,LTD,

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,

CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND.
Location : ORGANIC LABORATORY IV
Ambient Temperature: ( 244+ 5 ) °C
Relative Humidity : ( 60.1x25) %
Received Date : 30 AUGUST 2022
Calibration Date : 30 AUGUST 2022
Date of Issue : 31 AUGUST 2022

Calibrated by : Nathakomn Pisutpaisan

Approved by :

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

QF-TS812-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job Ne. : VC65SPOOOB
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02

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

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

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error I;Tncertainty k
ol Reference Material (nm) (am) {nm) + {nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.8 0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 7400 -0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUCH# = Unit Under Calibration

QF-T512-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :3of3
Result of calibration : Photometric Accuracy

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

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

. 4400 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
29360 1.0 0.9822 0.9810 -0.0012  0.0028 2.00

% 546.1 29914 0.7 0.6962 0.6960 -0.0002  0.0028 2.00
Z 29381 0.5 0.5076 0.5070 -0.0006  0.0029 2.00
E 29360 1.0 1.0221 1.0202 -0.0019  0.0028 2.00
a 590.0 29914 0.7 0.7238 0.7230 -0.0008  0.0029 2.00
£ 29331 0.5 0.5364 0.5360 -0.0004  0.0031 2.00
E 29360 1.0 0.9751 0.9732 -0.0019  0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010  0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004  0.0032 2.00

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

§ 20 0.2436 0.2419 -0.0017  0.0101 2.00
§ 40 0.4905 0.4855 -0.0050  0.0115 2.00
b 235.0 60 0.7453 0.7388 -0.0065  0.0067 2.00
g 30 0.9920 0.9839 -0.0081 0.0071 2.00
E 100 1.2487 1.2414 -0.0073  0.0073 2.00

UUC* = Unit Under Calibration

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

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

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

Band width{Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-T812-04-4-020664




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

NSC=TISI-=TIS 17025
CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode :

Condition As Found :

Customer :

Location :

Ambient Temperature :

Relative Humidity :

Received Date :
Calibration Date :

Date of Issue :

Calibrated by :

Approved by :

Cert. No. : SP23016
Pages 10f3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

501514123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

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

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

BANGKOK 10900, THAILAND.

ORGANIC LABORATORY 1V

(C25.0-+"52) eC
(484+ 25) %

30 AUGUST 2023
30 AUGUST 2023
31 AUGUST 2023

Nathakorn Pisutpaisan

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02

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

Material Ref. type Cell serial No. Cert. No.  Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 289012 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Todide solution - KI1-0701-001 CI-0090-22 08/04/2024

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)

Material Certified Values of UUC* Reading Error Uncertainty k

' Reference Material (nm) {(nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.3 0.05 0.16 2.00

RM-HL 467.82 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 740.0 -0.09 0.16 2.00

RM-DL

N 864.94 865.0 0.06 0.16 2.00

UUC#* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
RTINS TAES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC665P0014
Pages :30f3
Result of calibration : Photometric Accuracy
(Without adjustment)

Material Wavelength Filter S/N Nominal Certified UUC* Reading Error Uncertainty k

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

29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00

- 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0032 2.00

g 29381 0.5 0.5416 0.5429 0.0013 0.0032 2.00

E 29360 1.0 0.9821 0.9849 0.0028 0.0030 2.00

= 546.1 29914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

& 29381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

g 29360 1.0 1.0222 1.0244 0.0022  0.0030 2.00

a 590.0 29914 0.7 0.7237 0.7234 -0.0003  0.0030 2.00

g 29381 0.5 0.5361 0.5360 -0.0001 0.0031 2.00

s 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 29914 0.7 0.6910 0.6910 0.0000 0.0030 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

l‘iaterial Wavelength Solution Certified UUC* Reading Error Uncertainty k

(nm) (mg/1) Absorbance (A) Absorbance (A) (A) +(A) Factor

E 20 0.2422 0.2462 0.0040 0.0101 2.00

g 40 0.4866 0.4900 0.0034 0.0115 2.00

% 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00

I 80 0.9858 0.9871 0.0013 0.0093 2.00

5 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Unit Under Calibration

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

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

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

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

J;“ 7 'ﬂl]m‘{hﬂﬂ‘lll 24 Q'IJI.WHRTB‘W I8 B EEDERT] :-]H‘\WHI'I; mmnu 10800

{662} 5134221, F-mail :

7 Soi Phaholyothin 24, Phanolyothin Rd.. Jompol, Ghalushak, Hﬂngwh 10900
Ted ; (662} 939-4370-72 Fax :

salefEnscon. oM. wWww . SPSoon.com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Medel : Defender 510-H

S/N : 136164

Environmental Conditlons

Temperature 25 t 3 “c
Pressure 1010 £-15 mmbar
Personal Pump Data Callbratlon Data
Flow Rate (ml/min) ;
No. Brand Model Serial No. Date Setting Actual (Q std.) SSERESES————
1 2 3 1 2 3 y R
RO SKC 224-PCKRA O&/07/2023 1,000 1,500 2,000 991 1.506 2,002 1.007x - 14.479 1.000
RD2 SKC 224-PCKRY 06/07/2023 1,000 2,000 3.000 997 1,897 1.988 0.988% + 12.256 1.000
A03 SKC 229-PLXRA 691552 060772023 LS00 2,000 0oz 1,498 2002 1.003x% - 5881 1.000
RO4 SKC 229-PCXRE 69le72 0a/07/2023 1,500 2,000 995 1,491 1,994 0.997x - 2717 1.000
RO5 SKC 224-PCXRG 798470 06/07/2023 1,000 1,500 2,000 992 1,505 1,997 1.001x - 6.538 1.000
RO& SKC 224-PCKRE 798456 060772023 1,000 1,500 2,000 594 1,497 1,993 0.954x - 0.975 1,000
ROT SKC 224-PCXR4G 796480 04/07/2023 1,000 1,500 2,000 993 1,490 1,997 1.007x - 16177 1.000
ROB SKC 224-PCXR4 883215 08/07/2023 1,000 1,500 000 1,010 1,499 2,003 0.989x + 11.332 0.5%9
RD9 SKC 224-PCXR4 034650 04/07/2023 1,000 1,500 990 1,502 2,000 1011x — 24548 1,000
R0 SKC 2258-PCXRE 081765 07/07/2023 1,000 1,5C0 996 1,509 1,592 0.999x + 0.299 1.000
R11 SKC 224-PCXR4 091763 07/07/2023 1,000 1,500 2,000 999 1,497 1,985 1.000x - 9.834 0.55%
R12 SKC 224-PCXRY 091568 07/a7/2023 1,000 1,500 2,000 995 1,459 1,598 1.001x - 6,774 1.000
R13 SKC 220-PLCXRG 091638 O7/07/2023 1,000 1,500 2,000 1,001 1,510 1,589 {.088x + 16.559 1.000
R4 SKC 224-PCXRE 091764 Q7/QT/2023 1,000 1,500 2,000 923 1,501 1,997 1.013x - 30.102 0.999
R15 SKC 224-PCXRE 529457 07/07/2023 1,000 1,500 2,000 1,000 1,499 2,001 0.998x - 3.682 0.999
R16 SKC 228-PCXRB 529643 05/07/2023 1,000 1,500 997 1,494 1,592 0.992x + 2530 1.000
R17 SKC 220-PCXRB 529645 2023 1,000 1,500 994 1.507 1,598 1.006x - 15.440 0.999
R13 SKEC 224-PCXRB 506756 05/07/2023 o0 1,500 90 1,496 1,996 1.000x - 6.873 1.000
R1% SKC 224-PCXRB 566802 05/07/2023 1,500 2,000 01 1,497 1,998 1.003x - 14.352 0.59%
R20 SKE Z20-PCXARB 525089 Q3/07/2023 1,500 2,000 G980 1,499 2,001 1.016x — 39318 0.999
R21 SKC 224-PCXRE 665728 Q3/07/2023 1,500 2,000 of 1,493 1,997 0.999x - 3.765 1.000
R22 SKC 220-PCARB 707444 03/07/2023 1,500 2,000 1,002 1,511 2,001 1.000x% - 2.666 0999
R23 SKC 224-PCXR8 761067 Q5/07/2023 1,500 Z,000 1,011 1,475 1,589 (.980x + 20.504 0.999
R2d SKC 224-PCXRE 707893 0d/07/2023 1,000 1,500 2,000 995 1,507 1,958 1.007x - 16.619 0.999
R25 SKC 220-PCKRE 761052 04/07/2023 1,000 1,500 2,000 004 1,434 il 0.98dx + 21.169 1.000
R26 SKC 2240-PCHRE 107956 06/07/2023 1,000 1,500 1011 1,499 2,004 1.001x - 3.674 0999
R27 SKC Z224-PCXRE 707398 QE/0T202: 1,000 1.500 995 1,499 1,999 1.005x - 14.830 1.000
R28 SKC 224-PCXRE ToTa4aL 04/07/2023 1,000 1,500 2,000 1,003 1,499 2,000 1.001x - 11.658 0.998
R29 SKC 220-PCKR8 707402 04/07/2023 1,000 1,500 2,000 1,002 1,492 1,987 0.985% + 15.145 1.000
R30 SKC 224-PCXRE 093611 QT/07/2023 1,000 1,500 2,000 909 1,492 1,991 0.994x + 4,391 1.000
R31 SKC 224-PCXRE 093182 04/07/2023 1,000 1,500 2,000 1,000 1,499 1,959 0.98%x% + 8.339 0.999
R32 SKC 224-PCXRE 671950 04,07/2023 1,000 1,500 o7 1,499 991 0.995x + 4.048 1.000
R33 SKC 224-PCXR4 620254 04/07/2023 1,000 1,500 993 1.501 1,998 1.01dx — 32,194 0999
R3d SKC 220-PCXRA 62613 04/07/2023 100 1,500 1,001 1,498 2002 1.006x - 12316 1.000
R35 SKC 220-PCXRE 707480 02/07/2023 1,000 1,500 958 1,496 1,993 0.992x + 5945 1.000
R36 SHC 220-PLXRE 707446 /072023 1,000 1,500 2000 1,003 1457 1,999 1.008x - 1B.814 0.999
R37 SKC 220-PCXRB or432 or/orre02s 1,000 1,500 2,000 995 1,897 1,998 0.995x + 5.662 1.000
R38 SKC 224-FCXRB 707349 QT/07/2023 Q00 1.500 2,000 996 1,498 1,909 1.002x - 7.662 1,000
R39 SKC 220-PCKRB TE1095 04/07/2023 1,000 1,500 2,000 1,000 1514 1,992 0.984x + 18,826 0399

Calibrated by :

Approved by :
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WAL SRR00N, Com

Personal Pump Calibration Report

Catibration Method : Dry Cal Primary Flowmeter | Model : Defender 510-H

S/N ;136164

Environmental Conditions

Temperature g 25 + 3 T
Pressure 1010 + 15 mmbar

Personal Pump Data Calibration Data
Flow Rate (ml/min)
——————— Value From Calibration Curve
No. Brand Maodel Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y G

Ra0 SKC 224-PCXRY 512753 07/07/2023 1,500 1,000 2,001 1.007x - 13.778 1.000
R4l SKC 220-PCXRY 626140 05/07/2023 1,500 951 2,006 1.021x - 359,143 0.999
R4z SKC 220-PCXRY 626463 05/07/2023 1,500 Qa7 1,897 1.000x - 2.482 1.000
Rd3 SKC 1,500 1,002 1500 2,003 0.992
Rad SKC 1,500 1,001 1094 | 1,991 1.000
Ras SKC 1500 | 991 | 1,504 2,080 1.018x - 37.211 0,999

Calibrated by : Approved by :
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter I I Maodel : Defender 510-H

S/N : 136164

Environmental Conditions

Temperature 3 25 3 <
Pressure 4 1010 15 mmbar

WK

Personal Pump Data

Calibration Data

Flow Rate (ml/min) )
Mo. Brand Model Serial No. Date Setting Actual (Q std.) value From Callbration Curve
1 2 3 i | =z 3 y | &

FO1 -PCXRa 602867 02/10/2023 1,000 1,500 2,000 1,001 1,499 1,996 0599
ROZ 224-PCXR4 626450 06/10/2023 1,000 3,000 996 1,453 1,986 L0Co
RO3 SKC 224-PCHRA 691592 06/10/2023 1,000 2,000 989 1,455 1,894 1.000
Rog SKC 224.PCXRG 601672 06/10/2023 1,000 1,500 2,000 998 1,491 1,989 0.991x + 5421 1.000
ROS 224-PCXRY 798470 06/10/2023 1,000 2,000 599 1,495 1,925 1.005x - 18.595 0.999
RO& SKC 224-PCXRO 798456 02/10/2023 1,000 1,458 1,987 0.986x + 13.398 1.000
Ro7 SKC 224-PCXR4 798480 02/10/2023 1,497 1,998 1.009x - 21.689 0959
R08 224-PCXAA 883215 C5/10/2023 1,500 1,500 990 0.995% + 3100 1.000
RO9 SKC 220-PTXRA 034650 05/10/202 1,000 1,500 1,457 1.008x - 21.526 0.959
R10 SKkC 224-PCXRY 051765 05/10/2023 1,000 1,500 2,000 996 1,453 1,994 1.000x - 6.596 2.0C0
R11 SKC 224-PCXRY 091763 04/10/2023 1,000 1,500 2,000 98 1,456 1,983 0.998x - 9346 0.55%
R12 SKIC 224-FCXR4 091568 04/10/2023 1000 1,500 2,000 1,000 1,497 1,959 1.009x - 21.948 0.999
R13 SKC 220-PCXRY 091638 02/10/2023 1,000 1,500 2,000 g4 1,495 1,986 0.993x + 2.981 1.000
Rl SHC 220-PCHR4 091764 Ue/10/2023 1,000 1,500 2,000 998 1,498 2,000
Ri5 SKC 220-PCXRE 529457 08/10/2023 1,000 2,000 oos 452 1,987
Ri& 220-PCKRE 04/10/2023 1,000 2,000 ule] A58 1,997
R17 SKC 529645 07/10/2023 1,000 2,000 998 A86 1,598
R1B SKC 566756 03/10/2023 1,000 1,500 2,000 934 1,490 1,989
R1% Sk 566802 02/10/2023 1,000 1,500 2,000 1,000 1,498 1,999
RZ0 SKC 529089 06/10, 1,500 2,000 992 1,506 955
R21 SK( 228-PCXRS 565728 1,500 2,000 992 1,486 1,994
R22 SKC 707444 03/10/2023 1.000 1,500 2,000 1,001 1,500
R23 SkC 224-PCXRB 761067 06/10/2023 1,000 1,500 £,000 1,000 1,438

SKC 228-PCXR8 707893 05/10/2023 1,000 1,500 2,000 9594 1,505 1,996 1.005x — 15.010 0.999
R25 SKC 228-PCXRE 761052 06/10/2023 1,000 1,500 2,000 999 1,495 1,985 0.991x + 5.640
R28 SKC 224-PCXRS 707956 07/10/2023 1,000 1,500 2,000 1,010 1,497 2,002 0.999x - 2.874
R27 SKC 224-PCXRB 707398 07/10/2023 1,000 1,500 2,000 1,001 496 1,997 1.008x - 20.237 0.999
Rzg SKC 220-PCXRB 707481 07/10/2023 1,000 1,500 2,000 963 1,506 1,995 1.002x - 1 1.000
R25 SKC 224-PCXRE TO7402 04/10/2023 1,0G0 1,500 2,000 995 1,455 1,989 0.995x + 1.091 1.000 I
R340 SKC 224-PCXRE 093E11 04/10/2023 1,000 1,500 2,000 998 1,495 1,992 0.997x - 0.693 1.000
R31 SKC 224-PTXRE 093183 06/10/2023 1,500 2,000 999 1,502 1,997 0.5988x + 9.127 0.59%
R32 SKC 224-PCXRE 671950 07/10/2023 1,500 2,000 oog 495 1,994 0.998x - 3.45 1.00¢
R33 SKC 226-PCXRA 626254 0771042023 1,000 1,500 2,000 092 1,503 1,595 1.011x - 30,016 0,999
R34 SKC 224-PCXR4 526131 C3r10/2023 1,000 1,500 2,000 920 1,459 1,997 1.014x - 32984 0.999
R35 SKC 224-PCXRE TO7460 07/10/2023 1,000 1,500 990 1,501 1,997 1.005x - 15898 1.00
R3g SKC 224-PCXRE 707446 05/10/2023 1,000 1,500 o0 497 997 1.002x - 7.547 1.000
R37 SKC 224-PCXRB 707432 000 1,500 995 1,498 1,995 0,999x% - 4.856 1.000
R38 SKC 224-PCXR8 707349 02/10/2023 1,500 2,000 991 1,495 1,992 Q00x — 7,354 1.000
R39 SKC 761095 06/10/2023 1,500 2,000 Ga5 1,489 985 0.990x + 6,252 1.000

Calibrated by : Approved by :
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Jompol, Chat
: (662) B39-4370-72 Fax : {662) S13-4221, F-mail ¢ 5¢

SCCM.COMM.. W

+8.P.S. CONSULTING SERVICE CO., LTD.

£ 7 vauwnalodu 24 owuwnaludu uvssaama wasgdng nqanna 10900

¢ 7 30l Phaholyolhin 24. Phaholyolhin Bd shak, Bangkok 10500

W.S[ESCON.Ccom

Personal Pump Calibration Report

Calibration Methed : Ory Cal Primary Flowmeter Model : Defender 510-H S/N ;136164
Environmental Conditions
Temperature 25 + 3 5
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) .
Value From Callbration Curve
No, Brand Model Serial No. Date Setting | Actual (Q std.)
1 2 3 1 | 2 3 y R
R4 SKC 224-PCXR4 612753 1,000 1,500 2,000 999 196 1,996
R41 SKC 228-PCXRA 626140 1,000 1,500 2,000 990 1,498 1,904
SKC 626463 07/10/2023 1,000 2,000 1,433 1,594 1.000
SKC 626129 07/10/2023 1,000 2000 | 1 001 1,498 1,599 0.999
R4 SKC 602753 07/10/2023 2,000 954 1,492 1,990 1.000
Ra5 kL 626137 Hela 4] 2,00 992 1,487 | 1,994 1.000

Calibrated by :

Approved by :
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7. gudt® {662) 5134221, E-mail : 5@ VW, SPSCO.COm
Rotameter Calibration Report (For Persenal Pump Low Flow Adjust)
Calibration Method ; Dry Cal Primary Flowmeter | l Model : Defender 510-H S/N ;136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Callbration Curve
Na. Brand Model Date Flow Rate {Reading) | Actual (Q std.)
1 2 3 1 2 3 y R
L-RO1 Dwyer VFA-Z1 05/07/2023 | 50 100 200 50.6 1009 204.1 0.983x + 2.913 1.000
L-RoZ Dwyer VFA-21 50 100 200 50.4 £.003x - D034
L-RO3 Dwyer VFA-21 50 100 200 50 1.006x + 0.17D
L-RC4 Dwyer VFA-21 50 100 200 5
L-ROS Dwyer :I VFA-Z1 50 10 200 50.1
L-RO6 Dwyer VFA-21 50 oo | 200 507 |
Calibrated by : Approved by @
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'4."}') ;\\&‘o 7 St Phaholyolhin 24, Phaholyolhin Bd., Jompol, Cha ak. Bangkok 10900
. gy Tel : (662) 939-4370-72. Fax : (662) 513-4721, F-mail : sale@spscon.com.. Www.spscon.com
Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N : 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Madel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
L-RO1 DOwyer VFA-21 02/10/2023% 50 100 200 50.4 983 200.4 0.989x + 0.553 II 1.000
L-RDZ Dwyer VFA-21 DE/10/2023 50 100 200 49.3 100.6 199.3 1.002% - 1.123
L-R03 Dwyar VFA-21 Nd/10/2023 50 100 200 50.1 Y93 200.7 1.001x - 0.261
L-Ro4 Crweyer VFA-21 Q2r10/2023 50 100 200 50.1 100.7 200.6 1.006x - 1.002 0.599
L-RO5 Dweyer VFA-21 03/10/2023 50 100 200 a2.5 1014 200.7 0.995x + 1.282 1.000
L-R0& Dhwiyrer VFA-21 05/10/2023 50 100 200 50.3 1997 | 1.004x - 0.716 D.992

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

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0822/20530
Instrument Type : GC
Model : CP-3800

Serial Number : 00734

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

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

Date : 10/08/2022

ELECTRONIC TEST

CPU Mpass NI
LCD TEST M pass [ Fam
VENT TEST M pass L] FarL
KEY ECHO TEST M pass RN
DESTRUCTION RAM TEST M pass HEINIS
RUN CHROMATOGRAM TEST
DETECTOR : Flame lonization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300 °C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB 0.251Dx 15 M

Sample: 1 uL Injection FID Test Sample 0.218 g/L C14,C15,C16 in hexane

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

VARIAN

1/2

SERVICE DEPARTMENT

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

80-82 auudsznidlae uviawnsyunsvy vanszuns nsaunwt 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.lhaiunique.com

Detector Sensitivity ( FID )

| Detector Response Result Specification
Baseline Noise (uV) 2.94 < 50
Baseline Drift (%) 0.18 <1
Sensitivity ( S/N for C15) 4,000 > 1,024
Temperature Specification
Temperature Set Result Specification
Column Oven (* C) | 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (* C) 60 N/A £5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 (%) 1.68 <5
Retention Time C15( %) 0.01 < 0.5

APPROVAL :
Signature:
Engineer :

Date : 10/08/2022

)
IS

VARIAN

SERVICE DEPARTMENT
FR-S8V-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

1—'r & i3 lneglua 9@ THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Dr;te(-‘tor Position Front
Inlet Type 1079 Injec-mr |
B Cl15 Area 1 - 117,172
Cl15 Area 2 - 119,182
_ CI5 Area3 117,982
C15 Area 4 o 118,589
Cl15Area 5 I_i 7.592
C15 Area Average - 118,103
*0% RSD (<5%) l : 1.68

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

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

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

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

Compliance m/Puss O Fail ]

Performance by

Date

Comments -

Reviewed by

Date 40/0‘3',/QO?2-

VARIAN SERVICE DEPARTMENT



80-82 auusrnidlas wvIsgunsny lwanssuas nganne 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.thaiunique.com

1—r'= UIHN "lﬂﬂgﬁﬂ NG THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type _ 1079 Injector
CISRT1 4.048
CI5SRT2 : 4_.(148
CISRT3 4.048
B CISRT 4 - 4,048
CISRTS 4.048
Cl15 R_"I' Average 4.000
| *% RSD (<0.5 %) | | 0.01

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

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

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

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

[
Compliance B/PIL:\‘S O Fail

Performance by

Date

Comments —‘

Reviewed by Date {o/o% /2023

VARIAN SERVICE DEPARTMENT



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

Sample ID: fid std

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

Instrument (Inj):  varjan Star #1

¢:\star \data\tu\cal2022\fid2022001.run

<4

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Calculation Type:

Percent

A =FID 10 V RESULTS

mVolts | -
60- ' T I
50_ |
| |
40~
30— ‘
|
j |
| (I
| | | J |X: 7.9620 Minutes|
4, L I i1 i1 e ___¥:0.676 mYolts
|l 2 5 4 5 3 !
Minutes
s 2 2
o = =+
Peak No Peak Name Result () Ret Time Peak Area [ Sep. Code | Width 1/2
(min) (counts) (sec)
|
L b i ]
1 32.2988 3477 | 112355 | VP 1.7
2 33.6834 4.048 | 17172 | Vv 1.5
3 34.017R 4619 118335 | VP 1.5
100.0000 347862
10f1

ﬁi THAI UNIQUE CO.,LTD.




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

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

Run Time (min): 7.993

Workstation:

Instrument (Inj): Varian Star #1

c:\star \data\tu\cal2022\fid2022002.run

=h

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type; FPercent

A =FID 10 V RESULTS

I.T}VI'IIES:‘ W
| = S ‘:H;
60 I| ‘ 1
s0— | | |
40 | [
| |
30— |
20— ‘ ‘
| | [
10 | | J
J | I I | X: 7.9620 Minutes|
0—+ . e I __IJ = e e o = ___EY:[}.h'."hm\-'uLl:. '
] I n 13 4 s 6 7 -
Minutes
3 : z
‘ Peak No Peak Name Result () Ret Time | Peak Area | Sep. Code | Width 1/2
| (min) (counts) | (sec)
‘ |
| | | —
o cl4 | 32.2988 | 3477 | 112755 VP 1.7
- & 33.6834 4.048 | 119182 | vv | 15
3 |6 34.0178 4619 118265  vp | 15
' | Totals - 100.0000 | 348205 L
-
ﬁ; THAI UNIQUE CO.,LTD. 1 Of 1




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

Sample ID: fid std A

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

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

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

Workstation:
- sl . Percent
Instrument (INj):  Varian Star #1 Calculation Type:
¢:\star \data\tu\cal2022\fid2022003.run A =FID 10 V RESULTS
m\”ol[:a'":
=+ T o
60— i i
50— .
| | |
| -| ii
40— | gl .
| !
30— | | |
. | } |
10— ‘ | [
[ | | II’ ' |
' | I | | X 7.9620 Minutes|
n_l_! !'x. e i = T o S o, e —a o Y06T6m Vol
Minutes
% Z z
- PeakNo |  Peak Name | Result() | RetTime | PeakArea | Sep.Code | Width1/2
' (min) {counts) (sec)
| |
1 |cl4 ) 32.2988 | 3477 112755 VP 1.7
2 cl15 _ 33.6834 | 4.048 | 117982 |  vv | 1.5 |
3 cl6 : 34.0178 4619 | 118265| vp | 1.5
| Totals | 100.0000 348205

ﬁi THAI UNIQUE CO.,LTD. Fofl




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

Sample ID: fid std A

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

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

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

Workstation:
i : - . Percent
Instrument (Inj):  varian Star #1 Calculation Type:
c:\star \data\tu\cal2022\fid2022004 .run A =FID 10 V RESULTS
m\’al?i] -
60 o o
| |
so— | ,
1 .f
40— | ”
30—
| | |
Eﬁ—l |
10 ! I ‘
| . | [ X: 7.9620 Minutes
T e - e B ) b | S S S S— 1Y:0.676 mVolts
1 2 3 4 5 6
‘_ Minutes
3 2 =
o - -
" PeakNo | Peak Name " Result() Ret Time | Peak Area | Sep.Code | Width1/2 |
(min) (counts) (sec)
l ] i
| Lcl4 _ 32988 | 3.377 | 113755 VP | 1.7
2 |els ] _ 33.6834 | 4.048 118589 vV 1.5
3 L cl16 ] 34.3178 | 4.619 128265 | VP 1.5 |
L [rotas 1000000 | 360202 | |

[2m  f]
'||i"' THAI UNIQUE CO.,LTD. LOf 1



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

Sample ID:

fid std

Operator (Inj):

Injection Date:

Calc Date;

Run Time (min):

Workstation:

Instrument

(Inj):

suwarot
16/08/2022
16/08/2022
7.993

Varian Star #1

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

mVolts
60

i
o [

40—

30—

10—

=

I Peak No

L (1D =

b

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: Fercent

15

A =FID 10 V RESULTS

—=
'“i' THAI UNIQUE CO.,LTD.

=+ o
. IX: 7.0620 Minutes
_k,___ === : B 3 i _ e 3 = e Y:D676 mVolts |
1 ) k! |—I !5 6 LJ
Minutes
Peak Name Result () RetTime | PeakArea | Sep.Code | Width1/2 |
(min) (counts) (sec)
- - | |
cl4 32.2988 | 3.377 115755 VP 1.7
| els 33.6834 4.048 17592 | vv 15
cl6 343178 | 4619 | 138265 | VP 1.5
| Totals 100.0000 | 369202 |
10f1



Title

Run File : d:\¢eTAUA ge\¢&IAUA NESFA \drive-d\2017\2022\08\baseline. run
Method File : D:\Method-GC\star C\Star\TU\Cal2021\baseline FID.mth

Sample ID ! baseline

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

Instrument : baseline Sample Rate : 10.00 Hz

Channel : Front = FID Run Time : 39.960 min

** GC Workstation Version 6.41 ** 03334-6330-826-0764 **

Chart Speed
Start Time

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

== o0 as  Tp - Ths 20
mValts

Lk

12 - ks

]

F

184

Y TANGET ey
Al




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

Title .

Run File : d:\¢etAGA gc\s&fADA -NeSEA \drive-d\2017\2022\08\baseline. run
Method File : D:\Method-GC\star C\Star\TUu\Cal2021\baseline FID.mth

Sample ID : baseline

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

Instrument : baseline Sample Rate : 10.00 Hz

Channel : Front = FID Run Time : 39.960C min

** GC Workstation Version 6.41 =*x* 03324-6390-826-0764 *=*

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

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

Manual injection

+*1’1".ir*******x*\ﬁ-i*****t************—*****************-ﬁ-********‘k*******‘k‘ﬁ'*****i***



Title :

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

Method File : d:\¢eIAUA gc\¢éIAUA-N&SEA \drive-d\2017\2022\08\fid2022003-front.mth
Sample ID : fid2022

Injecticon Date: 16/8/2565 10:51 Calculation Date: 16/8/2565 11:02

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

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 7.993 min

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

Chart Speed = 2.73 cm/min Attenuation = 40 Zero Offset = 7%
Start Time = 0.000 min End Time = 7.983 min Min / Tick = 1.00
oF 0 10 20 T30 a0 '50 'so 70 'sp +SR
| myolts
1- s_-"
; { <WI=2.0
ET_ <Wi=4.0
|
2
-SR
3-
14 J R —————— e 3.529
4- —
15 —— i
c18 st e 4713
5
6 -
T_
!

<WiI=2.0



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

Title —

Eun File : c;\st@r\data\tu\caIEO22\fid2022003.run

Method File : d:\¢&fA0A gc\¢éi3&ﬁﬁ-ﬁé§ﬁ.ﬁ'\drive—d\EOl?\2022\08\fid2022003—front.mth
Sample ID : fidz022

Injection Date: 16/8/2565 10:51 Calculation Date: 16/8/2565 11:02

Operator ! suwarot Detector Types: 3800 (10 Volts)

Workstation: Local Disk Bus Address : 44

Instrument : Sample Rate : 10.00 H=z

Channel : Front = FID Run Time : 7.993 min

** GC Workstation Version 6.41 ** D3334-6390-826-0764 *+*

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

Ret. Time Width
Pealk Peak Result Time Cffset Aresa Sep. 1/2 Status
No . Name {) {min) (min) ([counts) Code (=zec) Codes
1 <14 32.2988 3.52%9 0. 006 112355 BB ZaE
2 aihh 33.6834 4.136 0.000 117172 BB v I
3 cle 34.0178 4.713 -0.000 118235 BB T
Totals: 100.0000 0.000 347862
Total Unidentified Counts - 0 counts
Detected Feaks: 4 Rejected Peaks: 1 Identified Peaks: 3
Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0
Baseline Offset: -28 microvolts LSB: 1l microVolts
Noise (used): 26 microVeolts — monitored before this run

Manual injection

Data Handling: All Coefficients for 211 Peaks are Zero
Data Handling: Default to A%

*-v*-#*w*-.—**-l—*+++***w*dr******+*******+***1&i—*******w*i—i—*****t**x**i****i—****w***w*
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique com, Website : www thaiunigue.com

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

Date : 09/08/2023

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

RUN CHROMATOGRAM TEST

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

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

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

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

#

Ay
?‘ fs 1/2
VARIAN SERVICE DEPARTMENT

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

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

Detector Sensitivity ( FID )

Detector Response Result Specification

Baseline Noise (pV) 1.47 < 50

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

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (* C) 60 | NA +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.52 <5
Retention Time C15( %) 0.01 . < 05
APPROV.

Signature

Engineer

Date : 09/08/2023

Ay
1S n
VARIAN SERVICE DEPARTMENT

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

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front N
Inlet Type _ 1079 Injector
Cl:'; Area l 357,863
C15 Area 2 357,824
a C15 Area 3 367,724
C15 Area 4 361,724
Cl15 Area 5 369,724
C15 Area Average 362,972 -
*% RSD (<5 %) H 1.52

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

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

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

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

-

Compliance E(l“ass O Fail

Performance by

Date

Comments

Reviewed by

pae | 0 /0¢ /202 3
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THAI UNIQUE CO., LTD
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80-82 auuilsznBiflae uviswsyunsny (uans
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-‘36"9 0191-6, 0-2280- I?R? Fax ﬂ 2280 1788, F-masl

Results Integrated System Testing

!h.mall(“Ihalumqu; com, Wt,h«.llc. -

TUAT NFANNY 10200

W‘“ W. Ihﬂ.] UI]IC.ILI:. an

Checkout Procedure

FID

Detector Position

Front

Inlet Type

1079 Injector

CI15RT1 4.125
C15RT2 4.125 ]
CI5SRT3 4.125
C15RT 4 4.124
CISRTS 4,124
C15 RT Average 4.122 ]
* % RSD (<0.5 %) 0.01

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

less than 0.5 %

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

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

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

Compliance

B/PEISS

Reviewed by

#

A
> <

VARIAN

Performance by = [ g &
";j}ﬁ‘ﬁ';-ﬁ Ny
Date ”f’ﬁ"”-f Ui%u
; —
Comments -

Date oA /0 ‘3’/ 202 3%

SERVICE DEPARTMENT



ritle

Run File . d:\¢cefAUA qc\¢éiévﬁ-ﬁégﬁé'\drive—d\201?\2023\08\blkzoza.run

Method File 1 C:\star\data\TU\cal2022\baseline FID.mth
Sample ID : B1k2023

Injection Date: 9/8/2566 13:13 Calculation Date: 9/8/2566 13:34
Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 21.208 min

** GC Workstation Version .41 ** (03334-6390-826-0764 **

Chart Speed

B ?n 05 1.0

1= ¥

10-

11 -

12-

13-

15 - L

19 -

20-

§
B 1

1.03 cm/min Attenuation = 1 Zero Offset =
Start Time = 0.000 min End Time = 21,208 min Min / Tick

mValts



print Date: Wed Aug 09 13:35:286 2023 Page 1 of 1

ritle :

run File . d:\cefAUA gc\¢éi§ﬁﬁ-ﬁé§ﬁa‘xdrive—d\2017\:0:3\08\b1k20:3.run
Maethod File : c:\star\data\TU\calZGEB\baseline FID.mth

sample ID : B1k2023

Injection Date: o/8/2566 13:13 calculation Date: 9/8/256%6 13:34
Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address 1 44

Instrument 3 Sample Rate : 10.00 H=z

Channel : Front = EIDC Run Time : 21.208 min

«+ GC Warkstation Version GAL W 03334-6390-826-0764 =~

Rrun Mode . Blank Baseline
FPeak Measurems=nt: Peak Area
calculation Type: External Standard

Eet. Time width
Peak Peak Result Time Offset Area Sep-. T2 Status
No . Name £ {min) (min) (counts) Code (sec) Codes

Totals: 0.0000
Totral Unidentified Counts : 0 counts
Detected Peaks: 0O Rejected Peaks: 4] Identified Peaks: O
Multiplier: 1 Diviseor: 1 Unidentified Peak Factor: 0
Baseline Offset: —14 microvVolts LSB: 1 microvVolts
Noise (used): 19 microvVelts -— monitored before this rTun

Manual injection

-******e*iiw**i—*i-l—-lkk*****t*****wt***-k* Jr*i—-\lv-karwk-i—i—*w-sr**-i—-&lr-k-*—d-*-r*w-ir«ii—-dr*\ir*-yi—**i T
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ritle :

un File . c:\star\data\tu\cal2023\fid\calfid2023003.run

ethod File : d:\method-gc\star c\star\method\cp-wax\without glasswool\calfid2023003-front.mth
Sample ID : Manual Sample

Injection Date: 9/8/2566 10:31 Calculation Date: 9/8/2566 10:40

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

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 7.993 min

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

2.73 em/min  Attenuation = 70 Zerc Offset = 2%
0.000 min End Time = 7.993 min Min / Tick = 1.00

I

Chart Speed
Start Time

10.000 0.025 0.050 0.075 0.100 0125 g150 +SR
Vaolts

1 e — = e I — =

4 2 ) L “WI=20

-5R

- e e " —3520

i N — _ o - 4125

ci6 L o 3= = e - 4699



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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

)

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2023\fid\calfid2023001.run

A =FID 10 V RESULTS

mVolts 5 i <
] 5]
' |
125
100—
75
50
75—
0—— - = e —
s - - N ’ o ? —
| 2 3 -+ 5 6
_ Minutes
Peak_ No Peak Name Result () - _R; Time .I:eaic ATea Sep. Code = Width 1/2
(min) (counts) (sec)
1 |ci4 33.8385 | 3.520 350491 BB 22|
2 C15 33.4804 | 4125 357863 BB 2.3 |
3 ' C16 32,6143 | 4.699 344951 BB 22|
| Totals . 999312 1062305 a -
ﬁ' THAI UNIQUE CO.,LTD. Lok



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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

VARIAN

Run Mode:
Peak Measurement: Peak Area
External Std.

Analysis

Calculation Type:

c:\star\data\tu\cal2023\fid\calfid2023001.run

Cl4

A =FID 10 V RESULTS

mVolts [ :J o <
.- o 3
|
125—
100—
75
50
25—
0 o === === o B
-15
2 3 4 5 6 T
~ Minutes
4 3 2
'~ Peak No Peak Name Result() | RetTime | PeakArea | Sep.Code | Width 12 |
(min) (counts) (sec)
1 Ccl4 338385 3520 362495 BB 23]
2 cis 33.4804 4125 357824 BB 23 |
3 Cl6 32.6143 4.699 344951 BB 22 |
) ' Totals 99.9332 1065270
| OFf 1

ﬁi THAI UNIQUE CO.,LTD.



S.P.S Consulting Service Co.

Ltd.

Sample [D: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min); 7.993

Workstation: Local Disk

Instrument (Inj):

c:\star\data\tu\cal2023\fid\calfid2023002.run

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Calculation Type:

External Std.

A =FID 10 V RESULTS

mVols | ._: 5 4] b=t
I : o S
i
25— Il
100
75—
50
25
il | S L e -
-15— < —
1 gt 3 4 5
_ . Minutes
a 3 %
Peak No Peak Name Result ) = RetTime | PeakArea | Sep.Code | Width 1/2
(min) (counts) (sec)
1 cua 33.8385 3520 362495 BB 22
2 |cis 334824 4125 367724 BB 23 |
3 |ci6_ 32,6143 4699 354951 BB 22 |
Totals 99.9352 1085170
e
n' THAI UNIQUE CO.,LTD. 1of1



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

Sample ID: fid std 4

Operator (Inj): Suwarot

Injection Date:  09/08/2023 VARIAN

Calc Date: 09/08/2023

Run Time (min): 7.993 Run Mode: Analysis
Workstation: Local Disk Peak Measurement: Peak Area
Instrument (Inj): Calculation Type; External Std.
c:\star\data\tu\cal2023\fid\calfid2023002.run A =FID 10 V RESULTS
mVoltg_. . l-; E s %
I o o
125
100
75—
50-
25
01— — — — — - — — -
-15— A
1 2 3 4 5 6 7
Minutes
S e 2
b, F +
Peak No Peak Name ) Result () Ret Time . Peak Area . Se;;. C_L)de Wﬁdth 12
(min) (counts) (sec)
1 Cl4 - | 338385 3520 362495 BB | 22
2 | C15 33.4824 4.124 361724 BB | 2.3
3 Cl6 _ 32.6143 1699 354991 BB 22
Totals 99.9352 1079210

ﬁ THAI UNIQUE CO.,LTD. 1of1



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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Tvype:

cstar\data\tu\cal2023\fid\calfid2023002.run

mVolts Il
1
125— [
100—
75
50—
25
U |
-15
Peak No .
1 cla
2 | C15
3 Cl6

T

Peak Name

| Totals

—Cl4

3.520

Result ()

33.8385 |

33.4824

32.6143 |

99.9552 |

-CI5

4.124

Ret Time
(min)

Analvsis

External Std.

—C16

4.699

3520
4.124 |
4699 |

THAI UNIQUE CO.,LTD.

A =FID 10 V RESULTS

Peak Area
(counts)

1087210

362495 |
369724
354591 |

6 7

Minutes

Sep. Code | Width 1/2

(sec)
BB 22
BB = 23
BB | 2.2

l)

1011
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e+ 5 Agilent Technologies

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number; 0006637856

This analytical reference material was manufactured and verified in accordance with an ISO 9001 registered quality system,
and the analyte concentrations were verified by an 1SO 17025 aceredited laboratory. The certified value for each analyfe was
determined gravimetrically.

Concentrations:

n-tetradecane ; 0.218 g/L (+ 0.5%) 0.033 w/w %
n-penfadecane 0.218 g/L. (& 0.5%) 0.033 wiw %
n-hexadecane 0.218 g/L (+ 0.5%) 0.033 w/w %

Solvent: hexane

Calibrated Class A glassware and clean bottles were used in the manufacture of this standard. Balances used in the
manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
and [SO 9001,

Purities:
n-tetradecane 99.6%
n-pentadecane A28
n-hexadecane 99%
hexane 99%

Typical Analytical Spectrum or Chromatography

GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane
Cid Cl5

#~1  hexane Clé
GC Conditions:

Agilent 6890 GC

Column - Agilent 190911413
FID / SPLITLESS

Carrier - 25 PSI

Oven - 40 to Y06 25min

] S0 to 170(@ 15/min

i hold 2 min |

Date of release: 30 September 2021
Date of expiration: 31 October 2023




It is hereby certified that

Suwarot Trikainut

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

Hardware Operation, Software Operation, Data analysis and

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

At Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

Service Manager
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NSC-TISI-TIS 17025

— B 2A-TISTR PRl LR R
! THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
CALIBRATION CERTIFICATE |
Submitted by : S.P.S. Consulting Service Co.,Ltd.
Address - 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol. Chatuchak, Bangkok 10900.
Calibrated at - Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
- Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %
. Model 1 2127 Ambient Pressure  : (101.325 + 1.500) kPa
| Serial No. : 130006

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

[

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

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

4+

. Digital Multimeter Agilent 34401A S/N MY44005560.
. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

N

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 [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only.

Date of Receipt : 27 Mar. 2023

Date of Calibration : 29 Mar. 2023

T — The results relate only to the iterms tested/calibrated or value assigned
adver v {he Report/Certificate 2 vllist E s L i il [ gl
Ising the Report/Certificate and publicity of the results except in full are prohibited unless written perrnissian is obtained fram the governor of TISTR
f am the ove TR.

FM.BL.MTC.002 Rev.4

H_gad Office Office/Laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luang.  Sai 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahenyothin Road, Chatuchak, Banegkok 10500
Ehar.mg-.-'-.ial 'r'-a:h_u“n[?‘.dr'l 12120, Thailand Amphoe Muang; Changwat Samutprakan 10280, Thalland  Thailand - PSSR
_IEI. k'ﬁﬁ,l 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 _.cl- 1’651‘0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax. (66) 0 2323 9165 :a-:;.. (66) D 2579 859&‘ - B

E-mail : rumpai@tistr.or.th Websitemwaw tistr.orth E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.tk
E- e alee@lsir.or.tn



A7A-TISTRH

THAILAND

CALIBRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.

21-66/0413

MTC No. EEL. BP. 109/0366

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

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

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz

Acoustic Output in dB re 20pLPa , Corrected to Reference Conditions : 101.325 kPa,, 23.0°C and 50 % RH

1. Sound Pressure Level

Standard Microphone

Tope

Measured Sound Pressure

Level (dB)

Deviated value | Uncertainty

(dB) (dB)

Tolerance limit

IEC60942:2003 Class |

1/2 inch Bruel&Kjaer 4180

93.94

-0.06 +0.10

+0.40 dB J

2. Frequency

Standard Microphone

Measured Frequency

Deviated value | Uncertainty

Tolerance limit

Standard Microphone

Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -().1 + 1.5 +1.0%
3. Total distortion
Measured Total distortion Uncertainty ['olerance limit

[EC60942:2003 Class |

['ype (%) (%)
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. No adjustment.

[ &=

. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

Electrical and Efectroni¢ Standards Laboratory

Date of Calibration 29 Mar. 2023 Industrial Metrology and Testing Service Centre

Date of Issue 30 Mar. 2023 Ref : 2011266032701228001
End of Certificate . il
il e - v to the items tested/calibrated o
Advertising the Report/Certificate and publicity 1 full are prohibited unle is obtained from the govemnaor of TISTR

Head Office

Office/Laboratory

n Khlong Ha, Amphoe Khlong Luang, Sai 1€, Bangpoo Industrial Estate, Sukhumvit Ro

Thailand

sitewwwwtistr.artl
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& = S.P.S. CONSULTING SERVICE CO., LTD.
69 'g? 7 nanwwalofy 24 ouunmalefiu wwiasauna mmwya'n‘s i'l‘i‘ll'ﬂwﬂ LO800
k "4 g & 7 5ol Phahalyothin 24, Phaholyoethin Rd., Jompel, Chatuchak, Bangkok 10900
. '?au‘ﬁ“@a Tal : (B62) 939-9370-72. Fax 1 (BAZ) 513-4221 E-mall : s3lefspscon. oom.. Wiww. SPSCon. com

Noise R_407/23

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 29 March 2023 |

Due Date | 29 March 2024 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-B43 ACO 6236 00192034 02 August 2023 94.0 94.0
ACO-R40 ACO 6236 00192052 02 August 2023 94.0 94.0
ACO-RA1 ACO 6236 00192053 02 August 2023 9a.1 94.0
ACO-R50 ACO 6236 00192062 02 August 2023 94.1 94.0
ACO-R51 ACO 6236 00192063 02 August 2023 94.0 94.0
ACO-R52 ACO 6236 00192064 02 August 2023 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
93.94 + 0.10 dB
(TISTR)

Calibrated by : Approved by :
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NSC-TISETIS 17025
A73-TISTR CALIBRATION (037

Request No.

Submitted by
Address

Calibrated at

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0760 MTC No. EEL. BP.  24/0965

CALIBRATION CERTIFICATE

: S.P.S. CONSULTING SERVICE CO., LTD.
: 7 So1 Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

instroment Calibrated : Ambient Environment

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

Model : SV34 Ambient Pressure  : (101.325 £ 1.500) kPa

Serial No.

Standards used :

133139

1. Digital Function Synthesizer NI Electronic DF-193A S/N 122037,

]

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

(V5]

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD §/N T0O650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.

Calibration Procedure: CP-102-04 based on [EC 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  : 19 Sep. 2022

Advertising the Report/Certificate and publicity of

13 Sep. 2022

The results relate only to the ftems test

/calibrated or value assigned.

the results excep

tin full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Banepoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 2009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Website:waww tistr.orth E-mail : mtc@tistr.orth E-mail : sumalee@tistrorth



= NSC-TISI-TIS 17025
A3-TISTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0760 MTC No. EEL. BP. 24/0965

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor £ = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 114 dB re 20puPa at 1000 Hz
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 2
1/2 inch Bruei&Kjaer 4180 113.63 -0.37 +0.10 +0.75 dB

2. Frequency

Standard Micrephone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 1.5 +2.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.24 +0.50 +4.0 %

Note : 1. No adjustment.

2. The calibrator pressurc correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

Electrical and Electrotiic Sfandaiids Laboratory

Date of Calibration : 19 Sep. 2022 industrial Metrology and Testing Service Centre ‘
Date of Issue : 20 Sep. 2022 Ref : 2011265091304034002 2/2

End of Certificate ‘

The results relate only to the items tested/calibrated or value assigned.

.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernar of TISTR

FM.BLIMTC.002 Rev.4
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Tel. (66) O 2577 2000 rel. (66) 0 2323 2

ax. (66).0 2577 900 Fax. (66) 0 2323 9165

E-mail : rumpaig@tistr.orth Website:www.tistr.orth E-mail : mtcetistr.orth
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Noise Dose R_408/23

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number SV 06/62

Model | Ssv3a | Serial No.

Calibration Range | 114 dB, 1000 Hz | Last Calibration 19 September 2022

33139 |

Due Date 19 September 2023
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-BO1 SVANTEK SV-1041S 80840 02 August 2023 113.5 113.6
NMD-B02 SVANTEK SV-1041S 80842 02 August 2023 113.6 113.6
NMD-B03 SVANTEK SV-1041S 80852 02 August 2023 113.6 113.6
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
113.63+ 0.10 dB
(TISTR)

Calibrated by : Approved by :






