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10

11

Aldicarb

Aldicarb Sulfone

Aldicarb Sulfoxide

Aldrin

Arsenic

Barium

o-BHC

B-BHC

8-BHC

¥-BHC

Biochemical Oxygen Demand

Cadrmium

High-Performance Liquid Chromatographic
Method™

High-Performance Liquid Chromatographic
Method!®

High-Performance Liquid Chromatographic
Method"

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

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

2) Digestion, Inductively Coupled Plasma
Method!

Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode
Method!

1) Digestion, Direct Air-Acetylene Flame
Method™

2) Digestion, Electrothermal Atormnic Absorption
Spectrometric Method®™

3) Digestion, Inductively Coupled Plasma

Method!® W

P
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14

15

16

17

18

19

20
21

24

25

Carbaryl

Carbofuran

Chemical Oxygen Demand

Chlordane

Chromium

Color

Copper

Cyanide
4,4'-DDD

4,4'-DDE

4,4'-DDT

Dieldrin

Endosulfan |

High-Performance Liquid Chromatographic
Method!™

High-Performance Liquid Chromatographic
Method™

1) Open Reflux, Titrdmetric method®

2) Closed Reflux, Colorimetric method'

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

1) Digestion, Direct Air-Acetylene Flame
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!

3) Digestion, Inductively Coupled Plasma
Method™

ADMI Weighted-Ordinate Spectrophotometric
Method!

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

2) Digestion, Inductively Coupled Plasma
Method™

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

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

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

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

Sl

13 Carbaryl...

26 Endosulfan I1,.,
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26 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

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

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

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

39 Mercury Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™®

drdui ansuaiiv 3535z

40 Methiocarb High-Performance Liquid Chromatographic
Method™!

41 Methormyl High-Performance Liquid Chromatographic
Method!!

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

43 Methyl parathion Liquid-Liquid Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method!”

a4 1-Naphthol High-Performance Liguid Chromatographic
Method®

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

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

a7 Oxamyl High-Performance Liquid Chromatographic
Method™

48 | pH Electrometric Method™

49 Phenots 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™

5¢ | Temperature Laboratory and Field Methods™!

55 | Total Dissolved Solids Dried at 180 °C!

Svrad

40 Methiocarb...

56 Total Kjeldahl Nitrogen...
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56 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
57 | Total Phosphorous Digestion, Colorimetric Method!
58 | Total Suspended Solids Dried at 103-105 °C
59 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®™
61 | Turbidity Nephelometric Method!®
62 Zinc 1) Digestion, Direct Air-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma
Method
g5y -
#dud Fsuany EERIGE AP
1 Acenaphthene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
q Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
5 Antimony Digestion, Inductively Coupled Plasma
Spectrometric Method™™
6 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!®
2) Digestion, Inductively Coupled Plasma
Method™
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
309

8 Barium...

o -g!

prel

10

11

13

14

15

16

17

19

21

22

23

Barium
Benz(a)anthracene
Benzene
Benzolb)fluoranthene
Benzo(k)fluoranthene
Benzoic acid
Benzo(a)pyrene
Benzolg,h,i)perylene
Beryllium
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Bromodichloromethane
Bromoform

Butanol

Butyl benzyl phtf';alate

Cadmium

Digestion, Inductively Coupled Plasma
Spectrometric Method!®

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

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

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

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

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

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

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

Digestion, Inductively Coupled Plasma
Spectrometric Method™

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

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

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!®!

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad®

Digestion, Inductively Coupled Plasma
Spectrometric Method!®

-

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

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

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

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

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

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

30 Chlorodibromomethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™

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

32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

33 Chromium 1) Digestion, Direct Air-Acetylene Flame
Method™
2) Digestion, Electrathermal Atomic Absorption
Spectrometric Method'®
3) Digestion, Inductively Coupled Plasma
Spectrometric Method™

34 Chromium (ill) Digestion, Inductively Coupled Plasma
Spectrometric Method; Colorimetric Method;
Calculation!

35 | Chromium (V1) Colorimetric Method!

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

37 Cyanide @

Distillation, Colorimetric Method [

38 2,4-D...

dnduit asuaTiy FBaased

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

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

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

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

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

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

44 1,2-Dichlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

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

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

Mass Spectrometric Method!!

3l

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

Mass Spectrometric Method™

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

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

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

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

74 o-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

6 ¥-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

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

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

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

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

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

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

Method™
2) Digestion, Inductively Coupled Plasma

Sol

Spectrometric Method

70 Heptachlor epoxide...

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

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

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

86 Methyl bromide Purge and Trap Gas Chromatographic/

a7

88

89

90

91

92

93

95

96

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

MNaphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Polychlorinated Biphenyls
- PCB-1016

- PCB-1221
- PCB-1232

Mass Spectrometric Method!

Purge and Trap 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 Spectrometric Method™®

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

1) Digestion, Direct Air-Acetylene Flame
Method™

2) Digestion, Inductively Coupled Plasma
Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
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

3wl
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- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric method!®
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
102 Selenium Digestion, Hydride Generation/Atormic Absorption
Spectrometric Method™
103 | Silver Digestion, Inductively Coupled Plasma Method!”
104 Styrene Purge and Trap Gas Chromatographic/
Mass spectrometric Method!®
105 1,1,2,2-Tetrachlorcethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap Gas Chroratographic/
Mass Spectrometric Method'
107 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
109 | TPH (Cs-Cp) Purge and Trap, Gas Chromatographic
Method!*#2!
110 | TPH (C.g-Cyg) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®#%
111 | TPH (C.16-Cas) Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic Method®#

-

- PCB-1242..

112 1,2,4-Trichlorobenzene...
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112 1,2,4-Trichlorobenzene Liguid-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™

vl
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Antimony

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) Isokinetic 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 Sarnpling, 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™

-

2 mAmde...

10 Cresol...
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11
12

13

14
15

16

17

18

19
20

21

Cresol

Dioxins/Furans

Hydrogen Chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Adsorption Sampling, Gas Chromatographic
Method®!
Isokinetic Sampling®™!

1) Absorption Sampling, lon Chromatographic
Method!®!

2) Isckinetic 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 Methad®™

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

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

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

Ringelmann's Method™

1) Absorption Sampling, Phenoldisulfonic acid
Method!!

2) Instrumental Analyzer Method®™!

Isokinetic Sampling, Digestion, Hydride

Generation/Atomic Absorption Spectrometric

23

24

25

26
27

28

Sulfur Dioxide

Sulfuric acid

Tellurium

Vanadium

Xylene

Total Suspended Particulate

1) Absorption Sampling, Barium-Thorin Titrimetric
Method®

2} lsokinetic Sampling, Barium-Thorin Titrimetric
Method®

3) Instrumental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method'™!

Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®

Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

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

1) Adsorption Sampling, Gas Chromatographic
Method'!

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

GUERGETIY

ATz

Acrylonitrile

Aldrin

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method1327]

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

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method 11922

2) Sexhlet Extraction, Gas Chromatoeraphic

Method!%2

Method™ M

22 Sulfur Dioxide...

3 Antimony...
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Antimony

Arsenic

Barium

Beryllium

Cadmium

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

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

3) Digestion, Flame Atomic Absorption
Spectrometric Method!8!

4) Digestion, Inductively Coupled Plasma
Method1%!

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
MEthOd“'ﬁ"ﬂ

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1411

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

4) Digestian, Inductively Coupled Plasma
Method 744!

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method (14151

2) Digestion, Inductively Coupled Plasma
Method 13

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

2) Digestion, Inductively Coupled Plasma
Method 19!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method414!

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

3) Digestion, Flame Atomnic Absorption
Spectrometric Method49

4) Digestion, Inductively Coupled Plasma
Method %! ?»,,})_T
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11

12

Chlordane

Chromium

Chromium (V1)

Cobalt

Copper

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

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method [192%!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!"18!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 163!

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

4) Digestion, Inductively Coupled Plasma
ME’thOd [7.15]

1) Waste Extraction, Colorimetric Method **#!
2) Alkaline Digestion, Colorimetric Method 1*18!
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! !¢

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 417

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

4) Digestion, Inductively Coupled Plasma
Method 71*!

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

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

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

4) Digestion, Inductively Coupled Plasma

Method 7191 w

8 Chlordane...

132,4D..




- GG -

oo -

o we ol
amun

BRETRATY

FFAT

Asuany

EREIGER

13

14

15

16

18

19

24-D

DDD

DDE

DDT

Dieldrin

Endrin

Heptachlor

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method 124!

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method 126!

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

2} Soxhlet Extraction, Gas Chromatographic
Methad“"ﬂ

1) Waste Extraction, Separatory Funnel Liguid-
Liguid Extraction, Gas Chromatographic
Methad!%23

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

1) Waste Extraction, Separatory Funnel Liquid-
Liguid Extraction, Gas Chromatographic
Method[ls.zs]

2) Soxhlet Extraction, Gas Chromatographic
Method!i®23

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

2) Soxhlet Extraction, Gas Chromatographic
Method[lﬂ.ﬂ]

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic
Method{1r9-’3’

2) Soxhlet Extraction, Gas Chromatographic
Method!te23

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

Method!*#21

2) Soxhlet Extraction...

20

21

22

23

24

25

Kepone

Lead

Lindane

Mercury

Methoxychlor

Mirex

2) Soxhlet Extraction, Gas Chromatographic
Method!t®23

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

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!?8

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

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

3) Digastion, Flame Atomic Absorption
Spectrometric Methad!¥

4) Digestion, Inductively Coupled Plasma
Method 74!

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

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 102%

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!#23

2) Soxhlet Extraction, Gas Chromatographic
Method0%]

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

2) Soxhlet Extraction, Gas Chromatographic
Method™9#3!

26 Molybdenum...
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27

28

29

30

Molybdenum

Nickel

Polychlorinated Biphenyls
- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1256

- Aroclor 1260
Pentachlorophenol

pH

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

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

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

4) Digestion, Inductively Coupled Plasma
Method 1"

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 46151

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

4) Digestion, Inductively Coupled Plasma
Method 7131

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

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %%

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

2) Soxhlet Extration, Gas Chromatographic/Mass
Spectrometric Methad!!%28

Electrometric Method%33 w

31 Selenium...

32

33

35

Selenium

Silver

Silvex

Thallium

Toxaphene

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!16:211

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Methad ["42%

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

4) Digestion, Inductively Coupled Plasma
Methad 713

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 412!

3) Digestian, Flame Atomic Absorption
Spectrometric Method™ ¢

4) Digestion, Inductively Coupled Plasma
Method 719

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2¢!

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

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 419

2) Digestion, Inductively Coupled Plasma
Method 1131

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

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

3

36 Trichloroethylene...
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36

37

38

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method 1327

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

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

2) Digestion, Inductively Coupled Plasma
Method 713!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!519!

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

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

4) Digestion, Inductively Coupled Plasma
Method 713

asuaiv

oot

FBhaTed

Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

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

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%#"!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1928

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%4%!

1) Digestion, Flame Atomic Absorption
Spectrometric Method™1¢

2) Digestion, Inductively Coupled Plasn;j

Method! ™15 %Tn}

6 Arsenic...

aiudl A1suatiy EEREer ]
Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method ™™
2) Digestion, Inductively Coupled Plasma
Method!™*!
7 Atrazine Soxhlet Extraction, Gas Chromatographic
Method (19291
8 Barium Digestion, Inductively Coupled Plasma
Method!131
9 Benzla)anthracene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%!
10 Benzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?*27
11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"#!
12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!?%
13 Benzoic acid Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2!
14 Benzolalpyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!' %%
15 Benzolg,h,ilperylens Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?!
16 Berytlium Digestion, Inductively Coupled Plasma
Method"**!
17 Bis{2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#!
18 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic
Method!!0:24
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
spectrometric Method!427!
20 Bromoform Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method%#7] '

21 Butanol...
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21 Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*27!

22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic
Method2!

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

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

25 Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%2"

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

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

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

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

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

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

32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'®?#!

33 Chromium 1) Digestion, Flame Atomic Absorption
Spectrometric Method!™®!
2) Digestion, Inductively Coupled Plasma
Method3!

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

Alkaline Digestion Colorimetric Method
Calculation#%1#) w

37

38

39

41

42

43

44

a5

47

48

ag

Chromium (V1)
Chrysene

Cyanide

2,4-D

DDD

DDE

DDT

Dibenz(a,h)anthracene

Di-n-butyl phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3 3" Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

Alkaline Digestion, Colorimetric Method®'®
Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#8

Extraction, Distillation, Colorimetric
Method!?%.31

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

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

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

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method10-28

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

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

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

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

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

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 028!

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

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

Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!*2" /W\J

35 Chramium (VI)...

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

53 24-Dichlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%%%

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!*#27!

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'4?"

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

58 Diethyl phthalate Soxhlet Extraction, Gas Chromatoeraphic
Method!*®24

59 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%28!

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

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

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

63 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic
Method!1924

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

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

66 Ethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*4#7

67 Fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method!1%2! i

Andudt asuniiy FFAT1ei

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

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

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

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

72 Hexachloro-1,3-butadiene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%28

73 n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%#7)

74 o-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%?%!

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

76 Y-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method1%

77 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®#!

78 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%%8

79 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!10.28

80 Isopherone Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! %!

81 Lead 1) Digestion, Flame Atomic Absorption

Spectrometric Method!™*9
2) Digestion, Inductively Coupled Plasma

Method15 J

68 Fluorenre...

82 Manganese...
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82 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method'¥
2) Digestion, Inductively Coupled Plasma
Method!"1%!

83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?”

84 Methanol Equilibriurn Headspace, Gas chromatographic
Method 11222

85 Methoxychlor Soxhlet Extraction, Gas Chromatographic

86

87

88

89

90

91

92

93

94

95

Methyl bromide

Methylene chleride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

Method10#3]

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

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

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

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

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*#"!

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

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

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

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

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%8!

¥,

it asuainy FFhaTed
96 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic/Mass
- Aroclor 1016 Spectrometric Method %%
- Araclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
a7 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*?%
98 Phenanthrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#!
99 Phenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method02!
100 | Pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"02
101 .| Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!2!!
102 | Silver Digestion, Inductively Coupled Plasma
Method™1%!
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2"]
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method##71
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2"
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™*?7
107 | Toxaphene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!
108 | TPH (Cs-Ca) Purge and Trap, Gas Chromatographic

Method %22 ’

96 Polychlorinated...

109 TPH (Cig-Cig)...
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109 TPH (Cg-Cye) Soxhlet Extraction, Gas Chromatographic
Method!1%22]

110 | TPH (C.14-Cas) Soxhlet Extraction, Gas Chromatographic
Method1%2%

111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%27)

112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatosgraphic/Mass
Spectrometric Method!'*2"

113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#27

114 Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*27

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

116 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!'028!

117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#71

118 Vanadium Digestion, Inductively Coupled Plasma
Method!"1%!

119 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*#7!

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'##71

121 m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method"*27!

122 o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*27

123 p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!27

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

Spectrometric Method!%27 ?

rd

125 Zinc...

-l -
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125 | Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method!"¢
2) Digestion, Inductively Coupled Plasma
Method!"*
1enA1581984
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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. }.ﬂg/

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 50214, 2014,

13. United States Environmental Protection Agency. Test Metheds 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-Systemn Purge-and-Trap And Extraction For
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.

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

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

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method 70614, 1992.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method T196A, 1992.

19. United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique, SW-846 Method 74T0A, 1994

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

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

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

8015D, 2003. % O'N"j

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

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

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organophosphorus Compounds by Gas
Chromatography. SW-846 Method 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/Chemical Methods. pH Electrometric Measurement. SW-846 Method 9040C,
2004,

33. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004, 3/77\0]
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1 Acrylonitrile

2 Aldrin

3 Antimony

4 Arsenic

5 Barium
6 Beryllium

7 Cadmium

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric Method!#2%

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™%#%

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatagraphic Method™*'

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

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 411!

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

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!" 4!

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 41!

3) Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method™!?!

4) Digestion, Inductively Coupled Plasma Method "

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 41!

2) Digestion, Inductively Coupled Plasma Method B!

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 1411

2) Digestion, Inductively Coupled Plasma Method #!1!

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 411

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

10

11

12

13

14

Chlordane

Chromiurn

Chrormium (V1)

Cobalt

Copper

24D

DDD

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method "4

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methad %1%

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 41

3) Digestion, Flame Atomic Absorption

Spectrometric Method™'?

4) Digestion, Inductively Coupled Plasma Method BV

1) Waste Extraction, Colorimetric Method ™%

2) Alkaline Digestion, Colorimetric Method 1%

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!"#!2

2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method
3) Digestion, Flame Atomic Absorption

Spectrometric Method™'?

4) Digestion, Inductively Coupled Plasma Method 1!

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 1211

3) Digestion, Flame Atomic Absorption
Spectrometric Method™

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

Mass Spectrometric Method %

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method

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

2) Soxhlet Extraction, Gas Chromatographic Method®*” ﬁ

[12.11]

3,111

8 Chlordane...

15 DEE...
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16

17

18

19

20

21

22

23

24

DDE

DDT

Dieldrin

Endrin

Heptachlor

Kepone

Lead

Lindane

Mercury

Methoxychlor

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

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

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

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

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

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method™»*'¥

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Methad™***!

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

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

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method!™

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

2) Waste Extraction, Digestion,

Inductively Coupted Plasma Method 141

3) Digestion, Flame Atomic Absorption

Spectrometric Method®14

4) Digestion, Inductively Coupled Plasma Methad !

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

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method '

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

2) Digestion, Cold-Vapor Atomic Absorption Spectrometric Method!™?

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method!!*'%
2) Soxhlet Extraction, Gas Chromatographic Method®'*!

i

ddudl ansuaniy 35ATEn
25 | Mirex 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method!**"
2) Soxhlet Extraction, Gas Chromatographic Method!®”!
26 | Molybdenumn 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™ 1
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method 411!
3) Digestion, Flame Atomic Absorption
Spectrometric Method™?
4) Digestion, Inductively Coupled Plasma Method 1!
27 Nickel 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method 217!
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method 21y
3) Digestion, Flame Atomic Absorption
Spectrometric Method®1?
4) Digestion, Inductively Coupled Plasma Method P
28 | Polychlorinated 1) Waste Extraction, Separatary Funnel Liquid-Liquid Extraction,
Biphenyls Gas Chromatographic/Mass Spectrometric Method™>#"
- Aroclor 1016 2) Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method'®*!
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
29 | Pentachlorophenol | 1) Waste Extraction, Separatory Funnel Liquid-Liguid Extraction,
Gas Chromatographic/Mass Spectrometric Method##
2) Sexhlet Extration, Gas Chromatographic/
Mass Spectrometric Method!®2
30 |pH

Electrometric Method®*%*
E '

25 Mirex...

31 Selenium...
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31

32

33

34

35

36

37

Selenium

Silver

Silvex

Thallium

Toxaphene

Trichloroethylena

Vanadium

1) Waste Extraction, Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™ !
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method#'"
3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™!"
4) Digestion, Inductively Coupled Plasma Method b
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method*#1%
2) Waste Extraction, Digestian,
Inductively Coupled Plasma Method 211
3) Digestion, Flame Atomic Absorption
Spectrometric Method™'?
4) Digestion, Inductively Coupled Plasma Method ')
1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method!#?
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method#!
1) Waste Extraction, Digestion,
Inductively Coupled Plasma Method 41
2) Digestion, Inductively Coupled Plasma Method 1!
1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method!"#2%
2) Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method®#%
1) Waste Extraction, Purge and Trap,
Gas Chromatosraphic/Mass Spectrometric Method!"##!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%#!
1) Waste Extraction, Digestion,
Inductively Coupled Plasma Method™ !
2) Digestion, Inductively Coupled Plasma Methodz‘”
$ 4

38 Zinc..,

3 - =
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38 Zing 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™#1?!

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method !4

3) Digestion, Flame Atomic Absorption

Spectrometric Method®'?

4) Digestion, Inductively Coupled Plasma Mg:ﬁ[””

1Bna1581481
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2. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 2014.

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

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

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

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

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

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Volatile Organic Compounds in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 50214, 2014,

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

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

11. United...



-

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

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

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

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

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

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

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

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

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

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

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

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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11:00-12:00 0.0256 0.0228 0.0193 0.0222 0.0233 0.0163 0.0173 -
12:00-13:00 0.0198 0.0207 0.0222 0.0216 0.0189 0.0192 0.0139 -
13:00-14:00 0.0194 0.0180 0.0118 00192 |  0.0163 0.0156 0.0214 -
14:00-15:00 0.0172 0.0213 0.0126 0.0162 0.0150 0.0199 0.0181
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00:00-01:00 0.0223 0.0160 0.0156 0.0109 0.0144 0.0086 0.0220
01:00-02:00 0.0206 0.0202 0.0148 0.0108 0.0182 0.0162 0.0212 - —
02:00-03:00 0.0174 0.0240 0.0133 0.0107 0.0156 0.0143 0.0144
03,00-04:00 0.0142 0.0234 00191 0.0114 0.0152 0.0201 0.0135
04:00-05:00 0.0173 0.0162 0.0124 0.0183 0.0155 0.0189 0.0235 -
05:00-06:00 0.0127 00167 0.0224 0.017¢ 0.0197 0.0265 0.0142
06:00-07:00 0.0149 0.0081 0.0242 | 00207 0.0244 0.0247 0.0125
07:00-08:00 0.0106 0.0113 0.0204 0.0218 0.0219 0.0219 - 0.0149
08:00-09:00 0.0130 0.0083 0.0231 0.0216 0.0207 0.0214 0.0080
| 09:00-10:00 0.0156 0.0145 0.0224 0.0241 0.0241 0.0200 0.0098
10:00-11:00 0.0163 0.0225 0.0211 0.0238 0.0161 0.0202 0.0168 5
Max 1 hr [ppm] 0.0256 0.0244 0.0242 0.0241 0.0244 0.0265 0.0238 TadiAiu 0.17 [ppm]
Average 24 hr [ppm]]  0.0176 0.0191 0.0175 0.0176 0.0174 0.0185 0.0170 -
Analyzer No. : NO,-RO7 Brand . APl
Analyzer Dat
yeer bata Model : 200€ Serial No. . 4468
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Wind Speed vinailsasouluvuaaurlu
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
Wi B ertin (1-5 km/hr) (6-11 km/hr) (12-19 km/hr) (20-28 km/hr) (29-38 km/hr)
N (349".11") 8.333
NNE (117347 -
NE (347567 4.167 2
ENE  (56-79") 8.333
E (79"-102%)
ESE (102”124 2
SE (124”146
SSE  (1457169°)
5 (169191 g
SSW o (19172187 5
SWo (214"236") 4.167 -
WSW (2362597 29.167
W (259" 281%) 25.000
WHW (281° 300%) 4.167 - B
NW (3087-3260) 8.333 -
NNW (326”3997 8.333
Total 100.000 0.000 0.000 0.000 0.000
Calm
<0.3 m/s (<1 ken/hr) 0:000
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11:00-12:00 o0& 1.6 S
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16:00-15:00 ) 0.9 3.2 WSV
15:00-16:00 0.9 3.2 WSW
16:00-17:00 0.4 16 W
17:00-18:00 0.4 16 VUNW
18:00-19:00 0.4 16 W
15:00-20:00 0.9 T 32 W
20:00-21:00 0.9 3.2 W
21:00-22:00 0.4 1.6 MW
22:00-23:00 09 3.2 WsW
23:00-00:00 . 09 3.2 WSW o
00:00-01:00 o4 1.6 WY
01:00-02:00 0.4 16 NN
02:00-03:00 0.9 3.2 N
03:00-04:00 0.9 3.2 N
04:00-05:00 0.4 1.6 NE
05:00-06:00 0.4 16 ENE
06:00-07:00 0.4 16 ENE
07:00-08:00 0.9 3.2 NNVY
08:00-09:00 D3 22 w
09:00-10:00 o4 1.6 WSV
10:00-11:00 0.4 1.6 W
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Wind Speed vinlsaSsuthumeaumu
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
Vgt (1-5 km/hr) (6-11 km/ho) (12-19 kenv/hr) (20-28 kmv/hr) (29-38 km/hn)
N (3497117 - - -
NNE  (117-34%) 5 - -
NE  (30"-56") - - - -
ENE  (567-79") -
E (797-102°)
ESE  (102™124%) 4167 ; - .
SE (12471467 29.167 4.167 -
SSE  (146°-169°) < 4.167 s
5 (169-1919 20.833
SSW (191%214% 8.332 29.167 2
SW (214°-236°)
WSW (236°-259%) - - - -
W (259"-281%) - N
WNW (28173047
NW  (304°3267) 8 : -
NNW (3263497 -
Total 8.332 87.501 4.167 0.000 0.000
Calm
<0.3 m/s (<1 km/hr) 0:000

P i) ' i & P )
WEMIRTITIALTUTBAEN 9T EiIn s AT a1ty

o

Wmdndesenuransriadssdndayliliveuyrnuddniuaeshealdngs

A/r;w %@4;5‘6 .

(unanuaInsel noundu)

b

HIUTRITIBAURAN 15 YRS 8

IF, .08 , b3

RSA013/2d/8U0G



ar ar : L.
. UHmn Lad. W.10d. ABUNAM LTaId NG

2/2

:-"
%‘ > S P.S. CONSULTING SERVICE CO., LTD.
2, ¥ 7 gpuwnaludu 24 nuuwwalodu upisaasma LUAIRINT ATUNWI 10900
"P’e - ‘55’ 7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompol Chatuchak. Bangkuk 10900
7 maude® Tel : (662) 939-4370-72. Fax : (662) 513-4221. E-mail : sale@sPSCON.COM.. WWW.SpPSCon.com
RYD32/08/67
7/1/67
ar = =
FMUIUNBNTITAITIVIAAIIULID LLASNANIIAaU
Tngans Ui 1utle eilnen Budandd i FuAnsrvin ¢ 23 Bammal 2567
fadlasanis Uaugaanunssuduudnesionsiugan uamm) fufieanseny 7 wneu 2567
sunUnsolasaieiinegs fuanuame
dunaulasssuas Iminseyns
A e e e u = & oW oo w
uBABHZNAN Ui 2t wilnoa Sudanid S
unsI9 e UIH e diiea. aoudais waiia Side
vinailsaSeudiumusauniy
van WS
WD
m/s km/hr
13:00-14:00 3.6 12.9 SE
14:00-15:00 27 9.7 3 SSE
15:00-16:00 s | 11.3 SE
16:00-17:00 27 97 SE
17:00-18:00 18 6.4 SE
18:00-19:00 22 8.0 SE
19:00-20:00 27 9.7 SE
20:00-21:00 27 9.7 ESE
21:00-22:00 22 8.0 SE
22:00-23:00 2.7 9.7 SE
23:00-00:00 3.1 11.3 SSW
00:00-01:00 2.2 8.0 SSW
01:00-02:00 1.8 6.4 SSW
02:00-03:00 2.2 8.0 S55W
03:00-04:00 27 97 S
04:00-05:00 2.7 9.7 5
05:00-06:00 1.8 6.4 S55W
06:00-07:00 0.4 16 SSw
07:00-08:00 0.4 1.6 SSwW
08:00-09:00 27 9.7 S
09:00-10:00 2.2 8.0 SSw
10:00-11:00 22 8.0 S55W
11:00-12:00 L 1.8 6.4 S
12:00-13:00 2.2 8.0 ]
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Wind Speed vinnlseGeutihumusauiy
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
Whrd Bisce (15 km/hr) (6-11 km/hr) (12-19 km/hn) (20-28 km/hr) (29-38 km/hr)
N (349%-117) 4.167 . =
NNE  (11°-34") s - - -
NE  (347-56") - s :
ENE  (567-79") - -
E o (79%-102°)
ESE  (102°-124%) = -
SE (124-1487) - -
SSE (146169 : . =
S (1691919 16.666 :
SSW o (19172149 a.167
W (214%-236)) 4.167 . 2 -
WSW  (236°-259") 25.000
W (25972817 29.167 - : =
WNW (2817304 = -
NW  (304°-3267) 8.333
NNW  (3267-3497) 8.333 - -

Total 100,000 0.000 0.000 0.000 0.000
Calm

<0.3 m/s (<1 km/hr) 000
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A WS
WD
m/s km/hr
10:00-11:00 0.9 3.2 W
11:00-12:00 0.4 1.6 W
12:00-13:00 0.4 16 W5W
13:00-14:00 0.9 372 W
14:00-15:00 0.4 16 WSWY
15:00-16:00 0.4 1.6 WEW
16:00-17:00 0.4 1.6 WEW
17:00-18:00 0.9 3.2 W
18:00-12:00 0.9 532 INNW
19:00-20:00 0.4 1.6 VY
20:00-21:00 0.4 15 w
21:00-22:00 0.4 16 W
22:00-23:00 0.9 3.2 NNW
23:.00-00:00 0.9 32 N
00:00-01:00 0.0 1.6 MW
01:00-02:00 0.9 3.2 w
02:00-03:00 0.4 1.6 WSW
03:00-04:00 0.4 1.6 SSWY
04:00-05:00 0.4 1.6 S
05:00-06:00 0.8 33 S
06:00-07-00 1.3 ag S/
07:00-08:00 0.9 32 5
08:00-09:00 0.9 B 3.2 s
09:00-10:00 0.4 1.6 WSW
G
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Wind Speed vinulsadeudiuruaasiu
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/fs 3.4-5.5 m/s 5.6-8.0 m/s 8.1-10.8 m/s
iR Birestion (1-5 km/hr) (6-11 km/hr) (12-19 km/hr) (20-28 kmy/hr) (29-38 km/hr)
N (349™110) 8.333 - - -
NNE (117347 =
NE  (3a°567) .
ENE (56 -79") - -
E (79%102% -
ESE  (1027-1247) : -
SE (1247-186") - 8333 2 _
SSE (1461690 12.500 8.333 - - -
S (189”1917 12.500 - % 2
Sswo (191°%214% a.167 : - - .
W (21472367 29.167
WSW (2367-2597) - -
W (25972817 -
WNW (2817.3047) 16.667 -
MW (3047-3267)
NNW  (326°-3297) :
Total 83.334 16.666 0.000 0.000 0.000
Calm

<0.3 m/s (<1 km/hr)

0.000
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13:00-14:00 1.8 6.4 55E
14:00-15:00 1.3 4.8 SSE
15:00-16:00 1.3 a8 SSE
16:00-17:00 1.3 4.8 5
17:00-18:00 0.9 | 3.2 S
18:00-19:00 1.3 4.3 SSE
19:00-20:00 0.9 3.2 5
[ 20.00-21.00 0.9 32 W
21:00-22:00 0.9 3.2 W
22:00-23:00 0.9 32 WY
23:00-00:00 0.4 1.6 SW
00:00-01:00 0.4 | L6 SW
01:00-02:00 0.4 | 16 SW
0Z:00-02:00 0.0 I 1.6 SW
03:00-04:00 0.9 3.2 WY
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Wind Speed virnlsadpudiuvuaumly
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 §.1-10.8 m/s
AR (1-5 km/hr) (6-11 km/hr) (1219 km/hr) (20-28 km/hr) (29-38 krn/hr)
N (3897117
NNE  (117-347) 29.166 _
NE (327 567) 4.167 . i
ENE  (56-79°) 25000 - - |
E (791027
ESE  (1027-124") - s
SE (1247-186") -
SSE (146™-169") :
s (1691917 -
Sswo (19172147 8333 s
SWo (2147-2367) 8333 :
WSW (2367259 4.167 -
W (2597-2817) 12500 R
WNW (281’-304”J_ _ 4.167 -
MW (308-326") B -
NNW (32673697 4.167 -

Total 100,000 0.000 0.000 0.000 0.000
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<0.3 m/s (<1 km/hr) e
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R el UTi Led illea. meudaie waida ifin
USmlsasoudnuwiadumu
1an WS
WD
m/s km/hr
13:00-14:00 0.9 3.2 WINWY
14:00-15:00 0.9 53 ENE
15:00-16:00 0.4 1.6 NKE
16:00-17:00 0.4 1.6 EME
17:00-18:00 - 0.9 | 3.2 NNE
18:00-19:00 09 3.2 MMNE
19:00-20:00 0.9 32 NE
20:00-21:00 1.3 4.8 NME
21:00-22:00 13 438 EME
22:00-23:00 0.4 L6 MIE
23:00-00:00 13 4.8 N
00:00-01:00 09 8.2 W
01:00-02:00 0.9 3.2 SSW
02:00-03:00 0.9 3.2 S
03:00-04:00 0.4 1.6 W
08:00-05:00 0.9 3.2 W
05:00-06:00 0.9 3.2 WSW
08:00-07:00 0.4 1.6 | Sy
07:00-08:00 0.4 1.6 SSW
08:00-09:00 0.4 1.6 EME
09:00-10:00 1.3 4.8 ENE
10:00-11:00 1.3 a8 NME
11:00-12:00 0.9 3.2 ENE
12:00-13:00 0.9 3.2 MME
auund
3 277
wag (0
AR
UsIENA 756.92
\afe {(mmHg)
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i'\EN"I‘UE—Jﬁﬂ']'iG]i’J’\]'Eﬂﬂ‘T]ML%‘] wasviAniay
TAsans Vst ute adlnon Suiavid $1in Yuinsaata 3-4 fuiAu 2567
figdlAsins UnngramnssuauLALoueayiusn wuniwa) Julsansiunu 9 SuAY 2567
nunTRIsIATIZRING S AruauTUA e
Dunodngzees Yaningrans
Foargndn Ui 2l wailnea Budania 91
bR ety U3 ol iea. roudai weila i
Wind Speed vivnlsaSeutnuvuaaumiu
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
Wi el (1-5 km/hr) (6-11 km/hr) (12-19 krn/hr) (20-28 km/hr) (29-38 krn/hr)
N (3997117 -
NNE (117347 & -
NE (34756 4.167
ENE  (36°-79") 8.332 4.167 :
E (79°-1027) 6.667 4.167
ESE (102124 -
SE - (1247-146") 16667
SSE (146™-1697) - _ -
S (169%151%) -
ssw (191°-214% -
W (21972367 -
WSW (236 -2597) 12.500 - -
W (255°-281%) 12.500 5
WNW (281°-3007) P -
NW (304325 - 12500 ]
NNW (5267349 -
Total 66.666 25.001 0.000 0.000 0.000
Calm
<0.3 m/s (<1 km/hr) Gl
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TAsang Ui 1l wwiieea Sudansd 410a Tuiinsaate 3-4 fupy 2567
Finalnsanas Devgaavnssuduuinamenzuasn univm) Tufeonswam ¢ 9 $urteu 2567
auwdnsalauasizisings suauumwe
Funolloszeas Yawiaszens
Fo/iaanim U il waileea Budavd $on
dniain USHW LaE fea. AouTadl wasia s
unalsadvuthunusaurlu
187 WS
WD
m/s km/hr
09:00-10:00 1.8 6.4 WY
10:00-11:00 2.2 8.0 Ny
| 11:00-12:00 2.2 8.0 N
12:00-13:00 1.8 N 6.4 MNE
13:00-14:00 1.8 6.4 E
1£:00-15:00 1.3 a8 E
15:00-16:00 1.8 6.0 ENE
16:00-17:00 0.9 3.2 ENE
17-:00-18:00 0.9 3.2 E _ i
18:00-19:00 0.4 L6 . E N
19:00-20:00 0.4 1.6 SE
20:00-21:00 0.2 0.8 SE
21:00-22:00 0.9 32 SE
22:00-23:00 0.2 08 E
23:00-00:00 4 16 SE
00:00-01:00 0.9 32 SE
01:00-02:00 0.4 16 E |
02:00-03-00 0.4 1.6 EME
03:00-06:00 0.4 16 W
04:00-05:00 0.4 1.6 WS
05:00-06:00 0.9 3.2 WSW
06:00-07-00 0.9 3.2 W
07-00-08:00 0.9 3.2 WSW
08:00-09.00 1.3 48 W
gounpil
291
o]
wis o)
AUAL
Ussgne 75627
10de {mmHg)
amwiiasiia il

HEASATIVIALSUIBAREE AT IavIn s RT Tty
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TAsanis ¢ Ui uty infleea Budanid $fa Fuiiasyata L 29 Awmnau 2567
Afalasams ¢ HeugeewnTsuAUUAILEslanyTuoDn (znunve) Suieansiou 14 Rawrey 2567
puuUNTlANAT I Mg S MuaLURTHR
Funainasrens YainTzen:
Fa/fioggndn U3t 2uty indiman Sudani dia
dnsain U3 Lot om. noudais waiia daiin
Wind Speed USkadlseissudnunuaaviu
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 km/hr) (20-28 km/hr) (29-38 km/hr)
N (3097117 - o -
NNE  (117-3¢7)
NE (34”56 - s : ; B
ENE (5679 : -
E (791027 - - :
ESE  (102°-124)
SE (1247148 1150
SSE (1467-169) 1.190 _
S (1691917 a.167 _ k
Sswo (191°-214") 9.524 - .
W (214°-238% 33.333
WSW  (2367-259") 34,520
W (259°-281%) 13.095 < ] ] ]
WNW (281°-3047) 0.596
NW (3047326 2.381 5
NNV (326°-349) - - 5 : :
Total 100.000 0.000 0.000 0.000 0.000
Calm
<0.3 m/s (<1 krm/hr) e
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1AsInTs U3t tude eilnea Sudanid S FuiinsaeTa 2-9 Bawmal 2567
fRalaseng iangaanunssudvumiosonyusan (WU ) fuoonsrwy 14 Favay 2567
auwUnsolataeiug s duauiunte
dnotpesreas Sarinszaa
Fa/fietgnen Uit Juty nilrea Budanid i
tnsain UTEW L9a 1194, Aoudads tadia saia
Uiulsadautuwunamu
\fauRamnay 2567
a1 02-03 03-04 04-05 05-06 06-07
WS WD Ws Wis] WS WD WS wD W5 | wo
m/s | ken/hr m/s | km/hr m/s | ken/hr m/s | km/hr m/s | km/hr|
13:00-14:00 04 | 16 | wsw | oa 16 S 0.9 3.2 S 09 | 32 | wsw | 09 | 32 | wsw
| 1400-15.00 09 | 32 Sw 0.9 | 22 SW 0.9 3.2 SW 0.9 | 32 W 04 | 16 | wsw
15:00-16:00 09 | 32 S 0.9 32 WSW 0.4 1.6 W 0.9 3.2 W 04 | 18 | wsw
16:00-17:00 09 | 32 | wsw | o0a 1.6 WSW 0. 1.6 W 0.4 1.6 S 04 | 16 W
17:00-18:00 04 | 16 Sw 0.0 16 S 0.4 1.6 WS 0.4 1.6 S 04 | 1.6 | wWsw
18:00-19:00 0.4 1.6 SW 0.4 1.6 W 0.4 1.6 WSW 0.4 1.6 WS 09 32 SW
19:00-20:00 09 | 32 S 0.9 32 SW 0.9 3.2 SW 09 | 32 SW 09 | 32 SWY
20:00-21:00 04 1.6 WSW 0.9 32 Sw 0.9 3.2 WSW 0.9 3z S 09 3.2 SW
21:00-22:00 0.4 1.6 SW 0.9 &2 SSW 0.4 1.6 WSW 0.9 3.2 SW Q4 16 WEW
22:00-23:00 D4 | 16 S 0.4 1.6 WEW 0.4 1.6 WSW 0.4 1.6 W 04 | 16 SW
23:00-00:00 0.9 A7 W 0.4 £ WEW 0.4 1.6 SW 0.4 1.6 WSWY 0.4 1.6 SW
00:00-01:00 0.9 £ 55w 0.4 16 WSV 0.9 3.2 WSW 0.9 3.2 WSW 09 b B SWY
01:00-02:00 04 | 16 SSW 0.9 | 32 W 0.9 3.2 W 0.4 1.6 SW 04 | 16 | wsw
02:00-03:00 04 | 16 W 09 | 32 W 0.4 L6 SSW 0.4 1.6 SW 09 | 32 | wsw
03:00-04:00 D9 | 32 W 0.4 1.6 w 0.4 1.6 SE 0.4 16 | wsw | 09 | 32 | wsw
04:00-05:00 09 | 32 W 0.8 16 WEW 09 | 32 5 09 | 3.2 SW 04 | 16 | wsw
05:00-06:00 0.9 | 32 S5W 0.4 1.6 MY 0.9 32 S 09 | 32 SW 04 | 186 SSW
0&:00-07:00 0.5 32 SW 0.9 3.2 MWV 08 32 SsSW 0.4 1.6 W 0.4 1.6 SW |
07:00-08:00 04 | 16 SE 0.9 32 | wWNw | 09 32 sw_| o4 1.6 N | o | 16 | wsw
08:00-09;00 0.4 1.6 55E 049 32 W 0.4 1.6 SSW 0.9 3.2 MY 0.9 32 W
09:00-10:00 05 | 32 S 0.4 1.5 W 0.4 16 SSW 0.4 1.6 | wsw | 09 | 22 SW
10:00-11:00 oa | 16 | wsw | 04 L6 | WSwW 0.4 1.6 SSW 0.4 16 | wsw | oa | 16 S
11:00-12:00 04 | 16 S5 0.4 1.6 WY 0.4 1.6 WSW 0.4 16 | wsw | 04 | 16 | wsw
12:00-13:00 09 | 32 Sy 0.4 1.6 WSW 0.4 1.6 WSW 09 | 32 | wsw 09 | 32 | wsw
GLRH]
T 29.2 30.7 31.0 318 314
wagy ( C)
AIUAY
UFSEINIE 757.04 756.30 756.31 757.00 756.87
\aan {mmHg)
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RYD67/08/67
7/1/67
ot = =1
TUIEIUHANITATIVIAAINULIIY LAaZVIFANIIau
3 - o =l a e o oA s o al ar = e
Tasanas - UTEW 1wt wilrea Budiavsd S waTe TR 2.9 Fawran 2567
ol - Py I——— w &
#ealasanig © Ueugadmnssuduuinaven Tusen (Wumwa) Juasngnaau 14 Famman 2567
AUUUNTAIAIAT IS ATUALTUAA
dunaioeszess daninszans
P w o e a - a w. ot g
To/AatanA CUTEW Y nfleea Budansd 91dm
dnsaate D USWW Leadiiea. reudafia woiia 91
uitalsaSsudnuvuaaunu
WAaudanau 2567
VI 07-08 08-09
WS WD WS
- WD
m/s krm/hr m/s km/hr
13:00-14:00 0.9 3.2 w 0.9 3.2 WSW
_ 14:00-15:00 0.9 3.2 w 0.0 32 S\
15:00-16:00 0.4 1.6 SSW 0.9 32 W
16:00-17:00 0.9 3.2 SSW 0.4 1.6 WswW |
17:00-18:00 04 1.6 SSE 0.4 1.6 Sw
18:00-19:00 0.0 16 5 0.4 1.6 WS
| 19:00-20:00 0.9 3.2 5 0.0 1.6 SW
20:00-21:00 0.4 1.6 5 0.9 3.2 W
21-00-22:00 0.4 1.6 5 0.4 1.6 WS
22:00-23:00 0.4 1.6 SW 0.4 1.6 WEW
23:00-00:00 0.4 1.6 SW 0.9 3.2 W
00:00-01:00 0.9 3.2 Sw 0.4 | 1.6 WSW
01:00-02:00 0.9 3.2 WS 0.4 ' 1.6 WEW
02:00-03:00 0.4 1.6 WSWY 0.4 1.6 W
03:00-04:00 0.4 1.6 S\ 0.0 L6 SSW
04:00-05:00 0.4 1.6 w 0.9 3.2 S5W
05:00-06:00 0.9 3.2 SSW 0.9 3.2 SWY
06:00-07:00 0.9 3.2 Sy 0.4 1.6 Sy
aT:00-08:00 0.9 3.2 S 0.4 1.6 S
08:00-05:00 0.4 1.6 WS | 0.9 32 W
09:00-10:00 0.9 3.2 5wy 04 L6 W
10:00-11:00 0.9 32 WSy 0.9 3.2 WEW
11:00-12:00 0.4 16 WS 0.4 1.6 WSW
12:00-13:00 D4 1.6 WS 0.4 1.6 WSW
gaunni
G A 30.5 31.7
Lage (O
ALAY
UTTHINIA 756.44 756.10
1288 (mmHg)
anmviaari famdy Deluen Waedy Teluan

saminsaialifussaaniziiaarhlavitnisesiadamntu
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WEST EAST

WIND SPEED
{m/s)

> 10.8
8.1-10.8
5.6-8.0
34-55
1.7-33
03-16
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Ref. Mo, ARD63/08/24 Repart No. 2408/110

7/1/67
FNURANFUATIERAUNNEINIAINUEDS
Taganng o uREn wduieileea Suadvad d1im Juiifiusedn . 6 Rawaw 2567
Akilasanns : UAugadmnssusuUE e TERsTUDEN (WIUMINA) fuiiduiede ;6 Awnay 2567
suuUNTENATIEVIEYT MUAIUR A fuitiiases o 6-20 @Ay 2567
gnolinsvens Javinszues Juileensnseu 21 Awnaw 2567
Ra/Aotgni o T quteeliees Budanid S1in
Hifiuhadis . wiegandng Sunidseing G-011-2-0013)
U3 Loa 7l oa. Aeudafis wedid $1fn (-011)
. , T . ) vdaasrurgvamilondnlaun Aunasgu
RUNERFTTTS wine SuiufaadE AT
(Boiler) [1] (21
wannudIeLn u, 2 10:30-11:10 < :
Height m. 20.0 - -
Diameter Tm. - 60.0 2 -
Barometric Pressure mmHg - 756.06 <
Absolute Stack Gas Pressure mmHg 3 5 755.52 - -
Dry Gas Meter Temperature °C - - 33.0
Stack Temperature C - - 242 ‘ -
Moisture ¥ - = £.96
Velocity my's & - 10.79 -
Flow Rate (Qsd) s - - 1.635 - -
Oxyean % - - 4.1 7.0 - -
Excass Air % - - 21.93 50.0 - =
Oxides of Nitrogen opm Vacuum Flask Colorimetric Method 30 25 200" | 6212
(U.S. EPA Method 7)
Oxides of Nitrogen me/rnd Vacuum Flask Colorimetric Method 56 a6 376 | 116.87
(U.5. EPA Method 7)
Emissicn Rate of Oxides of Nitrogen o/s - Calculate 0.09156 - 0.118
Sulfur Dioxide ppm Midget Impinger Titrimetric Methad 0.5 0.4 60" -
(U.S, EPA Method 6)
Sulfur Dioxide meg/m? Mideet Impinger Titrimetric Methad 1 1 157
(LS. FPA Method &)
Emission Rate of Sulfur Dioxide g5 - Caleulate 0.00164 - - -
Carbon Monoxide opm Gas Bag Non-Dispersive Infrared 6.2 5.1 690 -
Detection Method
(US. EPA Method 10)
Carbon Monoxide mg/m? Gas Bag Non-Dispersive Infrared 7.1 5.9 790
Detection Method
(LS. EPA Method 10)
Emission Rate of Carban Monaxide g/s - Caleulate 0.01161 - - .
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Ref. No. AR063/08/24
/1767

Report No. 2408/110

':mmmwamﬁmﬁzﬁqmmwmmﬂmnﬂa‘aa

VELA0:
= & a oo w
- ylansndowdsnly: Natural Gas

ar v " 3
- dm sl @0InE 60-65 m /hr
- ORTNGHER 6 ton/hr

- Flow Rate (Qsd) uasUiinamamsimnmifoudinnudy 1 usssima vis 760 Tafumsusen uazqumgfl 25 ssrieaiden fantizud

2/2

i =T . o - ol
mmmgqu[‘ = AmmensgnsegrEangsy e dvuadinumaenidoUulusiniaiiseuigeaniinisang wa. 2500 Gnaenluiigems)

@ 7% 0,)

A s e - L3 § " S T 8 & - |
dwiuAruuesnladvadlulasiau (Oxides of Nitrogen) DINWARINTLUARILTA U ID U
o a ., T T u &4 -l
dwsuarEundamiasiaaanlad (Sulfur Dioxide) VINLMATAR AT UABmME DU
4 2] -y = . o :‘ ] PR | o
ANLNESII = aAsgruatuiaulamnsBnunMTIRTsianTeUiaede A (aeundateasdaalnsims ate 1) 7% 0,

w
oot

HaNTRSITTAT AT U s Ei o d LA RS e

ufriesnenumanasiasziifisnnsuseliiidveyyranuisniuamednundSn

ovhy V-

L)
(wraaaign Jnzasty)
1-011-m-0013
dpuruTia AT
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Ref. No, ARD6G/08/24

1/1

Report Mo. 2408/110

T/167
'a-"IENTLlNﬁﬂ']‘J?J Lﬂ'i”l::ﬁﬁmmwmmﬂmnﬂﬁm

Taganis Uit Juduteiinoa Budemdd drin Tuifumaedis 6 Hamian 2567
falasanns UangrawnssurivuiievensTunen Wvawm) Yuittusedis 6 demnmu 2567

auulnsiEuATIERTINgS MUALTURINA Juiiiased 6-20 Aawau 2567

gunaidlosizies Smminsyn fuiteensau 21 Ay 2567
Foraggnin uitm Tutiriinen Budanid daia
IVZPRERR u'mqﬂuﬁnﬁ Fumddssing (2-011-2-0013)

St Laa fl0a. Aoudant wodia $1in (-011)

. . e e y UsBaszU18999 Emission Control .
WITIULRADS Wi FENURIDEY AFTIATIEN FANIATITU
Systermn (ECS) =
anfuiaeng U, ) 09:50-10:10 -
Height m. = = 31.0 -
Diameter m. - 60.0 -
Barometric Pressure rmmHa - - 756.06 -
Absolute Stack Gas Pressure mmHg - 755.15 -
Dry Gas Meter Temperature o - 33.0 -
g;a_ck Temperature °C - 102 - -
Moisture % . 6.96 3
Velacity m/s - - 15.48 e
Flow Rate (Qsd) e - - 3.222 =
Osyean % - - 5.4 -
Carbon Monoxide ppm Gas Bag Non-Dispersive Infrared 31 870
Detection Method
{(U.5. FPA Method 10
Carbon Monoxide me/m?* Gas Bag MNon-Dispersive Infrared 35 996
Detection Method
{(US, EPA Method 10)

Emission Rate of Carbon Manoxide g/s Calculate 0.1128 =
VTR
- Flow Rate (Qsd) uavuBnammansiuanafisuiinnudu 1 ussernia wie 760 Sadumsdsan uawgnavgdl 25 sarienided fanmu
AHIRSE U = UsemenssvsgRaMNGsY e AvueinUiinanesmadetilusmafiveuisesnanlssey wa. 259 (ufinaenlntidomas

HAATSATIT AT IER LS UTR AR BT LN TR Ty

vufndhessnusansenvinseidionusdnlaelildueygrnuidnuaninlsnes

ohrhy V.

(unsafingn Jnast)
79-011-0-0013

HATUANWRITATIZY

1.,0%, 6%
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Ref. Mo, AR064/08/24

1/1

Report No. Z408/110 1

T/1/67
FIUIIUNANITA Lﬂ‘iﬂgﬁﬂmn’IWEﬂﬂﬂﬁﬂ'}ﬂﬂﬁﬂﬁ
Tasans © UTE wleiieaa Budavid 9aia Juilifiudpting 6 AaAu 2567
falasanis : Grugramnssuauuiemenyiueen (U Funsusnge 6 Banpu 2567
nuulnsaiaumswisegf duauunimm fuiinnzi 6-20 AavnAu 2567
gunadiasssues Taniaszuna fufisensenu ;21 Awaan 2567
Foritaggnin : U udeiaiinoa Budanid daia
fiusag : wwgaudnd Jundising
U3t oa. i led. poudais 1wedia diim
.. . o . . Udnsszutunag Emission Control :
WIS g | ABAuAIatne TNATIENR ATNINTTIU
System (ECS) "
manfufIag u. = - 09:50-13:00 N
Height . - - 31.0 %
Diameter cm. % - 60.0 -
Barometric Pressure mimHg - s 756.06 .
Absolute Stack Gas Pressure mmHg - 755.15 -
Dry Gas Meter Temperature e = 330
Stack Temperature o - 102
Maoisture % - 6.96 -
Velacity m/s 15.48
Flow Rate (Qsd) it 3.222
Oxygen % 2.4
Formaldehyde ppm Sorbent Tube GZ/FID Method <0.1 4.89
{LLS. EPA Method 18)
Formaldehyde me/m?® | Sorbent Tube GC/FID Method <0.1 6.0
(U.S. EPA Method 18)
Emission Rate of Formaldehyde /s - Calculate <0.00032 0.0345
Methanol ppm Sorbent Tube GC/FID Method <0.1 11.46
{(US. EPA Method 18)
Methanol me/m? | Sorbent Tube GCAFID Method <01 15.0
(LS. EFA Method 18)
Emission Rate of Metharol a/s - Calculate <0.00032 0.0864

VELAR:

- o - a a_a o - = v
- Flow Rate (Qsd) uazSunsuaasiunaiiieuininuiuy 1 usssnnia via 760 uasumsUsan wasguany 25 BAMLURISEE VIBNTITUWA

' = = = v = = i o
FIATEIN = wasgumdRsulenusignunTieTsiiansenuAanedon BIA (WasuwsiseasBeniasans A 1)

o~ e & s P )
HANTIFRTIVNIATIEWUTUTELAW S 'zau’qaﬁ'lﬁ"m MIIATIEITY

wnfidessrusansa T ieTeideasiulashilE i usugeein

aphy V.

o L] e o
D@ anas i)
dmuREiosiiaT s

- ==-----Endof Report - -
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Ref. No. ARD65/08/24
T/1/67

S.P.S. CONSULTING SERVICE CO., LTD.
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Report No. 2408/110

FIUNANTIATIERAUNTWDINAINYHDS

TAsanig U3EW deieiinea Busanid e Fuilfiusegs 6 Eamau 2567
fisdlaganng Hpugaamnssusiuuiovienzdusen (unIwe) Tuitsuiatie 6 damau 2567
suuUnIlEIATIENTINGS ATUaNIURIWA Fuitiiasne 6-20 Aavnay 2567
gunolievans Sawinszyas fulians o 21 @amsl 2567
Jo/fagqnén Uit Tudeeiiana Sudanid dia
ARIVEPOERR wingrudng Sunidseing
15 1oa i o, aoudant wedia aia
wsiiwes wiae | AnAudreg A3Asen Udoeszuiuved Packed Bed Scrubber | Annasgau
naniuied u, 09:10-14:00 .
Height m. - 18.0 -
Diarmeter cm. - 20.0 -
Barometric Pressure mmHg 756.08 3
Absolute Stack Gas Pressure mmHg - - 756.62 -
Dry Gas Meter Temperature C - 33.0 -
S'raék Temperature 2 - - 32.5 -
Moisture B - = 4.78 -
Velocity my's = - 14.69 -
Flow Rate (Qsd) T - _ - 0.427 2
Oxyeen % - - 209 -
Formaldehyde ppm Sorbent Tube GUFID Method <0.1 4.08
(U.5. EPA Method 18)
Formaldehyde me/m?* | Sorbent Tube GC/FID Method <0.1 5.0
(U5, EPA Method 18)
Emission Rate of Formaldehyde e/s - Caleulate <0.00004 0.0023 ]
Methanol ppm Sorbent Tube GC/FID Method <01 7.64
(US. EPA Method 18)
Methanocl me/m® | Sorbent Tube GC/FID Method <D.1 100
(US. EPA Method 18)
Emission Rate of Methanol /s - Calculate <0.00004 0.0046
wiuwe:

- Flow Rate (Qsc) uasUSunumaansdmaniioufinnady 1 ussenma wis 760 SafuarUion uasgnmali 25 sariwaidva anmsuis

AINSEIL = wwspmsiaulumussaunsieseieanssiuduaedon EA Wasulasseandonlaseins ade 1

HANTINTIT AT

UsoannziainenlansTiaT s imuu

FudndeTerusan s viasadfissdnledilidveygnanui@niumednuaifnug

ephz V-

(U niia Smasiv)

feuguiasiiasey
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Ref, No. AROG6/08/24

1/1

Report No. 2408/110

T/1/67
‘i’]EN"IuNEIﬂ']iaLﬂ'i‘]S‘ﬁﬂﬂdﬂ’]‘}ﬂlﬁﬂﬂﬂﬂﬁ]’]ﬂﬂdaﬂ
Tr5en15 o R wduiadieea Sudamid 9w ol Mo o 6 BaAu 2567
fdslasans : angeavnssusiuu@leeasuaan (s Tuddudiene . 6 BamnAu 2567
ounUnsalanasistsegs svauuRme Yuitiesie : 6-20 oy 2567
Sunaillasseeoy Seninszun Juvesnienu ;21 Aanau 2567
To/flaggnin : UEv wtuinileea Sudansd Iia
ffiusagng © weReuAnd Suniising
U3t 1oa e, roudane wedia Siin
Udamagadudasdiuiudiug
WIsiLAas wias | ABAudadie AFTRT I b AuAsgIy
(Adsorber) =
nafuAlagng u. i 11:20-14:00 =
Height m. - - ELh
Diarmeter cm. - - an.n -
Barometric Pressure mmHg - - 756.06 -
Absolute Stack Gas Pressure mmHg - - 755.96 -
Dry Gas Meter Temperature C = ' - 330 -
Stack Temperature C - 380 -
Moisture % - 4,78 -
Velocity m/'s < 8.29 -
Flow Rate (Qsd) ik - 0.952 -
Oxygen % - - 209 2
Formaldehyde opm Sorbent Tube GC/FID Method 0.1 8.15
(LS. EPA Method 18)
Farmaldehyde o me/m? | Sorbent Tube GC/FID Method <0.1 a 10.0
(U.S. EPA Method 18)
Ermission Rate of Formaldehyde g/s . Calculate <0.00010 0.0095
Methanol pRm Sorbent Tube GC/FID Method <0.1 38.20
(.S, EPA Method 18)
Methanal _mg/m3 Sorbent Tube GC/FID Method <0.1 50.0
(LS, EPA Method 18)
Emission Rate of Methanol o's - Calculate <0,00010 0.0477

Wanuwan:

- Flow Rate (Qsd) wastSunnmassdwiuifieuiianudy 1 usseinin wia 760 fadwniusev uazgamail 25 aemiwaiBea fiaanizuia

y ¥ . - o w i . & L d
ATUNRIE = wessrueiaulumansrunsiesinenssuiuandon BIA (WasuwdatseasBoalasets s 1
= A o b + - i
wanInsITieTsiliiuTaRasAedefldvinTieTsdvingy

WuAndssumanasTieseidaandnlneldldfueugaanuisniuasdnunidnes

c‘nilﬂn V.

(ueE Ly nas i)

HRTuAuviB ATy

2,08, b

-~ End of Report - = - - - - - -
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[dB(A)] [dB(A}] [dB(A)] [dB(Al] [dB{A)] [dB{AY] [dB(A)] [dB{al]
13:00-14.00 53.7 487 535 43,7 53.5 50.3 53:2 503
14:00-15:00 55.6 50.5 52.8 435 54.9 50.9 53.6 514
15:00-16:00 56.6 54.2 53.7 457 538 50.0 54.9 51.7
16:00-17:00 556 508 54.8 50.1 52.1 9.1 57.1 52.8
17:00-18:00 57 499 568 541 523 49,3 583 56.5 =
18:00-15:00 £2.4 465 54.1 50.4 518 8.9 58.4 54.4 i
19:00-20:00 523 453 52.6 50.4 50.4 48.2 352 517
20:00-21:00 51,2 489 52.2 455 465 ag.1 531 50.9
21:00-22:00 511 465 51.7 50.0 49,7 478 52.9 510
22:00-23:00 49,7 485 514 427 453 47.4 534 510
23:00-00:00 49.2 478 | 531 50.0 483 365 532 50.7 B
00:00-01:00 49.0 178 56.9 535 48.1 6.6 526 50.6
01:00:02:00 49.1 479 571 524 48.9 38.0 53.7 51.0
02:00-03:00 £1.8 18,5 57.3 523 40 4 483 531 50.8 -
03:00-04:00 50.7 483 53,1 516 523 50.7 541 515 -
04:00-05:00 53.6 510 537 501 525 51.1 54.4 51.0
05:00-06:00 56.1 534 55.4 50.6 531 50.8 54.1 51.0
06:00-07:00 543 50.9 £7.1 550 54.8 52.0 53.4 51.1
07.00-08:00 54.7 518 557 528 57.3 53.0 54.0 508
08:00-0%:00 53.4 50.3 g3.1 498 55.6 51.8 551 513
09:00-10:00 550 498 548 514 555 51.1 53.9 503
10:00-11:00 53.6 50.6 534 508 530 49.9 56.8 555
11:00-12;00 534 50.9 54.3 50.6 52.9 50.2 58.5 54.9
12.00-13:00 533 497 £33 503 22,6 50.4 575 55.4 -
L., 24 hr [cBAL] 53.3 546 52.9 - 55.2 T 70.0
Lo [ABEAT] 92.5 96.2 94.8 84.9 iy 1150
L, [dB(a)l 50.3 62.0 59.2 6.5
Sound Level Meter Data
Calibrate Sheet No.: Moise R 437/24 01 Ausust 2024
SLM No. Brand Model Serial Mo,
ACO-RDS ACOD 6236 00142020 2
Actual Readina [ciB]
Before Adjustment After Adjustment
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Lglhr Lag L1 hr Lyy L.,1hr Lsg
[dB(A)] [dB{A)] [dB(A}] [d8(A)] [dB(A)] [dB(A)]
12:00-14:00 512 450 52.6 49.3 514 a5.0
14:00-15:00 51.2 450 561 52.3 543 498
15.00-16:0D 520 436 55.2 529 54.1 50.2
16:00-17:00 54.5 515 56.3 52.5 55.1 50.8
17:00-18:00 556 511 55.1 518 54.1 50.2 -
12:00-19:00 58.1 53.9 53.7 50.0 52.4 4B.5
15:00-20:00 578 551 52.6 50.3 50.3 478
: 20:00-21:00 55.2 51.4 539 50.5 49.4 47.5
21.00-22:00 536 50.0 523 503 43.1 46.9 |
22:00-23:00 54.1 509 527 49.7 4B.0 469
23:00-00:00 535 50.2 524 40.8 48.2 470
00:00-01:00 531 50.2 528 49.7 47.9 469
01:00-02:00 56.0 518 52.2 423 47.7 46.7
02:00-03:00 564 52.0 520 403 473 46.7
03:00-04:00 545 50,9 52.2 49.0 45.0 46.7
04:00-05:00 54.8 524 50.8 48.2 48.5 46.9
05:00-06:00 556 53.2 522 404 50.3 474
06:00-07:00 557 51.9 55.6 516 537 50.0
07:00-08:00 57.2 53.0 566 53.9 55.0 52.4
08:00-09:00 575 523 57.7 527 547 513
09:00-10:00 56.0 531 56.4 523 541 49.6
10:00-11:00 54.8 51.2 539 49,7 52.4 4.9
11:00-12:00 545 50.6 545 499 545 48.8
12:00-13:00 553 517 54.5 50.6 Sia 4B.1 -
L., 24 hr [dB(A)] 553 54.3 52.3 = Ty 70.0
Lo [BCAY 852 92.3 543 = Tidiu 1150
Ly, [lBOAY 618 60.0 575 =
Scund Level Meter Data
Calibrate Sheet No.: Moise R 487,24 01 Aueust 2024
SLM No. Brand Model Serial Nao.
= ACO-RDS ACC 6236 00142020
Actuat Readine [dB|
Befors Adjustment After Adjustment
94.0 93.9
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[dB(A)] [dB(A)] [dB(a)] [dB{A)] [dB(A)] [dB{A)] [dB{Al] [dB(A)]
11:.00-12:00 6.2 65.5 66.3 65.7 663 5.7 66.3 656
12:00-13:00 66.1 65.5 56.2 65,7 56.0 63.5 66.3 656
13:00-14:00 66.3 656 66.0 65.4 66.4 657 66.4 655
14.00-15:00 663 65.7 66.4 5.5 66.2 65.5 66.6 65.6
15:00-16:00 66.4 658 66.4 65.7 66.0 65.4 66.3 B5.6
16:00-17:00 66.7 66.0 668 65.9 66.3 5.3 66.4 65.7
17:00-18:00 66.6 659 66.9 66.0 66.1 5.4 65.4 655
18:00-19.00 663 657 666 £6.2 66.4 659 66.8 86.0
19:00-20:00 663 65.7 66.6 66.0 863 658 66.5 56.0
20:00-21:00 £6.4 65.9 66.8 6.4 66.4 659 66.6 66.0
21,00-22:00 66.4 659 667 66.3 66.5 6.0 66.6 655
22,00 23:00 66.3 65.7 66.8 664 66.4 65.9 66.5 65.7
23.00-00.00 6.3 658 676 66.5 67.0 66.4 67.2 658
00:00-01:06 66.3 657 68.0 67.1 67.1 6.7 66.7 657
D1.00°02:00 66.7 66.0 67.4 667 669 66.5 65.2 65.7
02:00-03:00 67.0 663 67.0 66.6 66.3 663 66.2 654
03:00-04:00 66.8 66.4 669 665 £6.6 66.1 66.3 656
D4:00-05:00 67.0 664 66.8 66.5 66.7 663 66.3 656
05.00-06,00 66.9 650 865 66.0 66.8 663 6.5 550
06:00-07:00 £6.2 656 664 £5.9 66.8 6.3 66.8 66.8
07.00 08001 66.0 65.4 66.2 65.7 66.5 66.0 66.8 663
08:00-09:00 664 651 66.1 65.6 68.0 66.0 66.6 652
09:00-10:00 68.1 66.3 66.2 656 69.1 §5.3 65.6 64.7
10:00-11:00 €78 561 66.1 655 694 66.0 67.5 665 B
L. 24 hr [cBA)] 66.6 - 66.7 5 669 : 66.5 : Taifiu 70.0
L. [dBIAY] 101.7 - 956 107.2 . 98,1 Talfiu 115.0
L, [B(A)] 73.0 . 733 : 732 73.0
Saund Level Mster Dala
Calibrate Sheet No.: Noise R 487/24 01 August 2024
SLM Mo. Brand Model Serial No.
= ACC-RO3 ACD 5236 00132031
Actual Reading [dB]
Gefare Adjustment After Adjustment
93.9 93.9
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Lg1br Lgg L 1hr Ly Logl hr Ly
[dB{A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)]
11:00-12:00 66.3 5.8 6.3 655 56.6 65.6
12:00-13:00 6.2 65.5 60,2 656 46,0 65.4
13.00-14:00 66.5 65.7 6.9 657 57.1 655
14:00-15.00 67.3 66.0 é6.1 85.4 67.0 55.6
15:00-16:00 68.1 65.6 66,3 656 572 55.8
16:00-17:00 66.4 453 67.2 65,0 67.3 65.7
17.00-18:00 66.8 66.0 6.7 663 66.8 55.8
18:00-19:00 66.5 6.0 61.9 665 6.3 658
19:00-20.00 6.7 66.1 67.0 56,6 66.3 65.6
20:00-21.00 66.6 65.9 66.8 56,4 66.2 65.7
21:00-27.00 66.4 85.8 66.8 66,3 663 654
22.00-23.00 6.7 46.0 €6.6 66.1 56.3 65.7 ]
23:00-00.00 6.5 66.0 66.8 6.4 56.3 65.8
00:00-01:00 65.0 56.2 66.8 66.9 6.7 5.6
01,00-02.00 6.7 86.0 66.7 66.3 66.2 656
02:00-03:.00 66.2 65.8 6.4 658 86.0 5.4
03:00-04.00 6.1 65.7 66.6 55.9 659 654
04:00-05.00 66.2 657 66.4 55.8 659 §5.3
05;00-06:00 66.3 658 6.4 5.8 6.0 65.3
06:00-D7:00 66,2 65.7 §6.7 56.1 655 653
07,00-08.00 66.2 655 66,4 5.8 6.0 654
08:00-09:00 68.5 65.6 67.3 5.8 a7 5 455
09:00-10:00 685 85,5 67.8 64.3 65.6 628
10:00-11.00 6.8 £5.7 67.2 857 676 55.0 -
L., 24 hr [dB{A} 66.8 66.8 : 66.5 e Ty 70.0
Lo [GBIAY] 1054 = 110.1 - 1029 = Tadviiu 115.0
L,, [dBia 729 73.0 = 726 -
Sound Level Meter Data
Calibrate Sheet No.: Noise R 487/24 01 August 2024
5LM No. Erand = Madiel Serial No. T
- ACO-RO3 ACO 6736 00132031 3
Actuzl Reading [dB]
Before Adjustment _ After Adjustrnent
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- e = B iy | i 2
Tasans USt 2ule wwileoa Gudansd 91ne TUNATIVIR 2-9 gaau 2567
Trugeawnssuduuiionensiusen (uamm) Funpanseu 14 Bamiayl 2567
W ‘ ¢ Jis
nRalaTang PUUUNTNEILASIENT NG FTUALNUSTHA
nunediessreas fiminsreas
R a = as - a e Ao ow
To/NaLgnan U3EW UG8 WWlRDa Sufanid 3110n
dnsrae UM Lod. il ea. moudaRs waida din
viadusalasinsiufianziuaan
@audanien 2567
ol 02-03 03-04 04-05 05-06 ATIRTETU
| s Legl hr Lo L,,ql hr Lo L1hr Ly
[dB(a)] [dB{A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)]
11:00-12:00 58.2 52.9 59.8 58.3 35.6 514 53.7 515
12:00-13:00 57.5 526 502 57.8 54.5 52.3 56.5 51.9
13:00-14:00 58.1 52.6 58.6 57.0 56.0 536 57.2 524
14:00-15:00 54.3 51.8 58.1 56.9 57.2 53.1 573 520
15:00-16:00 528 512 59,1 573 56.5 53.8 52.7 506
16:00-17:00 56.5 553 58.3 54.3 546 52.2 52.0 50.1 )
17:00-18:00 56.3 54.2 56.3 50.2 55.5 52.9 549 512
18:00-19.00 56.7 548 56.2 513 55.6 53.1 53.7 51.7
19:00-20:00 550 51.4 52.1 46.9 535 51 54.2 517
20:00-21:00 527 513 52.7 47.8 55.1 52.5 52.9 512
21:00-22:00 52.9 51.7 52.3 481 538 524 55.8 52.2
22.00-23:00 544 51.9 55.1 523 54.8 519 524 512
23:00-00:00 534 523 568 514 544 51.8 529 51.2 ]
00:00-01:00 55.4 515 52.9 503 53.7 517 53.1 51.2 N
01:00-02:00 56.1 534 54.9 528 542 516 538 528
02.00-03.00 55.7 535 54,0 501 543 50.9 549 53.3
03:00-04:00 56.5 533 53.5 508 556 515 54.5 52.6
04:00-05:00 55.7 54.0 52.9 50.9 56.0 514 554 532
05:00-06:00 57.2 519 536 504 56.5 52,5 57.2 527
06:00-07:00 57.2 51.7 55.9 53.4 BT 52.5 56.6 528
07:00-08:00 56.5 511 56.9 536 559 525 57.5 530
08:00-05:00 57.1 518 56.1 529 544 52.8 56,3 53.5
0%:00-10:00 5B.4 52.5 55.5 528 545 514 56.8 53.1
10:00-11-00 572 548 583 565 54.8 525 55.7 52.5 :
L.. 24 hr [dBAll 56.2 : 56.4 55.4 - 55.2 liviiu 70.0
L. [dBAN 97.5 - 87.0 556 - 90.7 Tuitfiu 115.0
L. [EB(A]] 62.4 . 61.5 61.9 613
Sound Level Meter Data
Calibrate Sheet Mo, Neise B 487,24 (1 Ausust 2024
SLW No. | Brand Madel Serial Mo,
" ACO-RO2 | o 5236 00132029 -
Actual Reading (dB]
Before Adjustment After Adjustment
93.9 539
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gunaloaszens Tavinsseny
- ] 1 - o - - w g 8w
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18 06-07 07-08 0g-09 AR
Lo, 1 hr L Log1hr L L., 1hr Lag
[dB(A)] [dB(A}] [dB{A)] [dB(A)] [dB(A)] [dE(A)]
11:00-12:00 53,6 48.8 57.3 55.1 543 47.2
12:00-13:00 54.6 495 58.0 55.5 52.4 8.1
13:00-14:00 53.8 9.1 56,5 532 54.8 50.1
14:00-15:00 5511 46.7 578 53.5 56.0 534
15:00-16:00 532 485 575 54.0 56.5 53.7
16:00-17:00 54.3 8.5 58.4 533 573 53.7
17:00-18:00 £3.8 48.7 58.5 552 543 524
18:00-19:00 55.5 50.2 50.6 539 56.0 52.7
19:00-20:00 54.9 513 57:¢ 53.2 534 516
20:00-21:00 5.2 514 56.6 54.0 545 524
21:00-22.00 55.7 546 57.2 540 54.4 518
22:00-22:00 56.7 54,2 56.4 524 563 52.6
23:00-00:00 552 53.1 53.8 51.8 543 49.1
00:00-01:00 55.0 524 52.9 50.3 552 494
01:00-02:00 55.4 53.7 50.5 491 531 485 —
02.00-D3:00 55.3 532 50.5 48.7 528 485
03:00-04.00 54.6 533 503 48.8 54.5 495
04:00-05:00 55.1 52.8 519 49.5 56.0 50.1
05:00-06.00 58.3 556 515 49.5 56.8 532
06:00-07:00 56.8 514 52.2 50.5 54.7 50.4
07:00-D8:00 5.1 48.5 526 50.8 527 435
0B.00-09:00 54.1 405 527 50.1 53.8 495
02:00-10:00 54.9 4959 364 523 555 48.7
10:00-11:00 54.7 497 359 526 531 476 :
L. 24 hr [dB(a)) 55,1 - 56.0 - ) 508 - T 70.0
L [BEAT] 833 - 86.9 910 = Ty 1150
L. [dB(AN] 62.2 - 60.1 612 i
Sound Level Meter Data
Calibrate Sheet Mo Moise R 487/24 01 August 2024
SLM No. Brand Madel Serial No.
- ACC-ROZ ACO 6236 00132029 5
Actual Reading [dE]
Before Adjustment After Adjustment
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RYD&7/08/67
7/1/67
at o
FIBTUNANITNTIVIATEAULELS
JEEERE U uti wiinos Susanid $1in Tunnsraia 2-9 FawAu 2567
- a - 0 ai o -
UALAAUN TIUAVURIBYLDAL ILDDN (Hus ) TUNBNTIHU 14 #aman 2567
a4y o i s
natlasIms AUUUASIIAIASIE 51809 druauiuaIweg
dunodlodsveas Timinssuna
al ey [ o as = O T A S T 7]
Yafaggnen UIHN TUTE ALARE BURENTA A0
Rk Uit Loailiea. mowdadis wesia S1itn
vinadiuiilasimaduiald
RauRninay 2567
nan 02-03 03-04 04-05 05-06 ARSI
Lglhr Lan Le,1hr Lys La1lhr Lg Logl hr Lsg
[dB(A)] [dB(A)] [dB{A)] [dB(A)] [dB(A}] [dB(A)] [dB{m] [dB(A)]
10:00-11:00 654 59.4 60.6 56.1 614 58.5 518 56.7
11:00-12:00 622 557 551 534 58.5 523 6038 56.5
12:00-13;00 580 539 56.5 53.7 553 518 579 54.1
13:00-18:00 60.8 56.7 60.0 55.1 576 544 50.7 55.1
14:00-15.00 637 60,6 61.0 57.4 60.2 56.5 617 533
15:00-16:00 638 58.7 62.2 58.1 576 543 614 58.2
16:00-17:00 63.0 573 60.5 54.7 574 523 605 55.8
17:00-18:00 620 562 563 52.5 55.7 52.1 586 54,2
18:00-1%:00 58.1 52.6 57.0 520 55.9 53.2 58.2 53,1
19:00-20:00 565 519 55.6 52.1 552 529 571 528
20:00-21:00 56.6 52.1 549 52.7 544 528 561 52.7
21:0022:00 548 51.9 538 524 553 53.0 559 53.2
22:00-23:00 55.0 529 54.0 52.2 53.9 522 556 53,1
23:00-00:00 549 527 370 537 534 51.8 54.7 53.4
J0:00-01:00 54.8 533 59.6 55.8 53.7 504 54.7 529
01:00-02:00 547 526 58.8 55.7 52.1 50.7 533 521
02:00-03:00 55.6 53.0 558 53.5 53.4 51.2 53.0 51.4
03:00-04:00 54.8 528 537 514 520 50,1 533 51.7
04:00-05:00 584 54,5 52.4 513 524 504 534 518
05:00-06:00 57.5 54.6 535 506 554 515 55.6 52.4
06:00-07:00 57.8 53.1 56.0 51.8 584 530 581 52,9
07:00-08:00 593 53.8 56.4 52.7 58.8 534 58.8 534
08:00-09:00 60.3 4.7 57.5 522 58.2 52.8 593 6.4
09:00-10:00 504 55.1 551 55.1 59.0 543 505 574 -
L, 24 hr [dB(A)) 60.0 - 58.0 - 56.8 58.4 laiiu 70.0
Ly [IBLA)] 89.8 90.8 902 926 Tiifiu 1150
Ly, [cB(AY] 53.8 631 614 524
Scund Level Meter Data
Calibrate Sheet No. Noise R 487,24 D1 August 2024
S5LM Na. Brand Maodel Serial No.
- ACD-RQ9 ACO 6236 00172035 -
Actual Beading [dB]
Before Adjustment After Adjustment
939 939
VR
AT UsgnAnsens g raTuna sy 13ee fmusissfudsmssuniuassyiudoiiBesnnslssnavinmslssnu wa, 2548
Fmsnsaain iiniilansinnszdudios

wigimdevinisasuiinulaeld Acoustic Calibrator, ACO, Model 2127, $/N. 130006
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RYO&7/08/67
Tr/eT
o s =i
FTUITUHNANTITATIVIATSAULE S
. ) a “ = 8 ale oo ow s s =
Tasams LOUTWN TUNE IRUAZE BURAYIE 9108 URTI95A 2-9 dawnau 2567
Urugravnssuduuinavons Tusan umTug) Tufiaaniieany 14 Zamna 2567
[ ' ¥ ¢ 8
ARAATING CIUUUASEIAIATIEAS 19N T EUBLITURIWA
dunoiilnaszuns Sandasren
P o " oA w = L AT
Ta/Maygnen COUTHW UNY ALARE SuRENTE 910m
dnmate ©USHW ea . iies. PoudaRe 1meadia 9990
vinnbuialasaniseufiald
waudanien 2567
1387 06-07 07-08 08-09 AR
Leq 1 hI’ L?U Luq 1 hr I"E‘El Leq 1 hI’ L90
[dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB{Al] [dB(A)]
10:00-11:00 639 60.3 623 587 61.7 56.5
11.00-12:00 62.4 578 604 55.5 613 576
12:00-13:00 60.3 57.7 51.9 54.0 610 58.6
13:00-14:00 64,7 61.0 £0.4 57.2 604 56.4
14:00-15:00 655 61,3 618 58.4 619 58.3
15:00 16:00 53.8 9.6 63,8 538 604 57.1
16:00-17.00 652 603 59.2 35.7 60.4 55.2
17:00-18:00 60.4 55.2 583 53.6 58.2 53.7
18:00-19:00 59.6 535 58.0 535 56.9 524
19.00-20:00 57.7 532 56.2 523 56.2 525
20:00-21:00 56.8 534 55.1 518 56.1 52.7
21.00-22:00 554 53,2 54.9 52.1 54.8 525
22:00-23:00 55.6 52.7 552 521 53.6 51.3
23:00-00:00 54.1 53.0 544 52.6 537 517
00:00-01:00 548 516 54.1 522 53,5 52.0
01.00-02:00 52.9 50.4 533 517 534 5146
02:00-03:00 511 43,5 54.1 52.3 333 52.0
03.00-04:00 51.8 49,8 537 52.5 53.2 52.2
04:00-05:00 52.1 50.8 54.5 53.2 53.6 523
05:00-06:00 54.6 51.2 55.1 52.7 55.5 527
06:00-07:00 575 524 58.3 53.2 58.7 53.9
07:00-08:00 58.0 523 57.3 52.8 58.2 S2.7
08:00-09:00 58.3 553 59.8 561 587 534
09.00-10:00 613 576 614 56.1 604 553 -
L. 2¢ hr [dB(AY] 603 56.6 - 58.4 x L 70.0
Ly [0BEAY] 864 86.7 - 91.1 = lifiu 115.0
L, [cBia) 63.0 - 62.5 - 623 -
Sound Level Meter Data
Calibrate Sheat Mo, Naise R 487,24 01 August 2024
SLM No. Brand Modzl | Senial No
= ACJ-RD9 ACD 6236 Q0172035
Actual Readine [dB]
Before Adjustment After Adjustment
939 93.9
WUULAR:
FINRTT L = UssmAnsens1egRaTMnsu (ias dvuadnsedudsimssuniuiarsyudaiineinnsusenevivnislseny we, 2568
Basesatn = wisdansainreduds

wWiavindsaihnisaouitoulngl Acoustic Calibrator, ACO, Model 2127, $/N. 130006
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ar al =]
FIENTUHANTIIATIVIAIEAULHES
P w = = ow ey o ow a al &
T.H‘Nlﬂ'ﬁ VWA 1T LAUADS 2unansa 3100 FUARTINIA
a a v wooal
uﬂui}ﬁ‘lﬂﬁﬁﬂ‘ﬁhﬁU’UamB‘HL?.'Jm:'fJHE]"Jf" [JJWU';ﬂ"iT!ﬂ) JUNBRNTTITUY
finslasans auuUnsalaNATIERTIBAS FuAuATYR

2-9 Bamian 2567
14 d9mipy 2567

11

UiaisusnsamsnudiansTunn
FauRaunau 2567
A 02-03 03-04 04-05 05-06 ARSI
L1 hr Lai L b L Loy L hr [ Lyt hr g
[dB(A)] [dB(A)] [dB{A)] [dB(a}] [dB(A)] [dB(a)] [dB(A)] [dB(A]]
11:00-12:00 54.9 528 53.0 520 54,6 53.4 551 528 ]
12:00-13:00 54.1 523 534 575 54.3 53.3 534 52.0
13:00-14:00 549 52.9 539 52.7 54.4 535 533 52.1
14:00-15:00 55,2 52.6 54.0 53.0 54.7 53.5 540 53.0
15:00-16:00 54,4 52.6 539 528 53.8 529 54.0 52.9
16:00-17.00 547 523 535 525 53.9 528 545 52.9
17:00-18:00 53.9 526 53.6 525 55.7 54.7 55.0 537
18:00 12:00 537 52.0 54.7 528 56,6 55.4 55.0 53.3
19:00-20.00 53.7 51.9 54.0 529 55.8 545 55.0 53.2
20:00-21:00 54.7 52.6 53.5 525 56.2 55.2 549 52.8
21:00-22:00 54.6 52.5 53.9 52.5 55.3 53.8 54.4 521
22:00-23:00 53,7 51.9 54.1 530 54.0 52.0 53.6 520
23:00-00:00 53.8 523 541 530 53.9 53.0 54.2 525
00:00-01:00 53.0 51.9 53.5 524 53.1 525 54.1 52.6
01:00-02:00 541 52.2 53.6 52.5 53.5 520 542 528
02:00-03:00 54.4 525 534 522 52.3 516 55.8 535
03:00-04:00 544 53.2 520 519 53,1 52.3 550 52.7
04:00-05.00 546 53.2 531 519 52.9 520 56.2 53, ]
05:00-06:00 55.2 53.0 532 52.1 533 51.9 56.7 54.1
06:00-07.00 537 52.5 534 521 52.8 52.1 56.6 55.1
07.00-08.00 537 52.6 525 516 527 52.1 572 54.9
08:00-09:00 53.5 52.3 530 520 52.8 52.1 56.3 53.3
09:00-10:00 539 528 536 52.5 529 52.3 55.1 52.8
10:00-11:00 539 62.7 539 525 545 52.5 50.8 530 :
L., 24 hr [dBA)] 54.2 536 54.2 55.1 Wiifiu 70.0
Loy [GBIAY] 78.1 78.0 79.0 849 Ty 1150
L, [dB(A)] 60.6 598 59.8 620
Sound Level Metar Data
Calicrate Sheet Mo. Noise R 487,24 01 August 2024
SLM No. Brand Maodel Serial No.
ACO-RO8 ACO 6238 00152082 -
Actual Readine [dB]
Before Adjustment | After Adjustment
waneLve):
ANEIRT I UsemanTynngaavnsd (e dwvusdiszAuBanssunuuarssdudadiifaninnisussnauiianislseny wa, 2548
Frsesiin whoslarsainssiudes

winaimdeninissoudivulnald Acoustic Calibrator, ACO, Model 2127, S/N. 130006
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RYD&T/0B/6T
T/1/67
FITUHANITATIVIATEAULRLS
Y u = @ arcod g oeom o a =
1As8n19 UM e Allpaa Gusansa 9100 Junnsiada 2-9 AamAu 2567
a o = w a o =
UALAARIUATTUALUANBY DN IUD BN (WusIe) UNBENTIENU 14 damnay 2567
naslaganig auuUnIalaNASIERTIMGS ATUANTUAWA
gLABIEBITEE0Y Yeuinszune
= al i oo a = & e A e
Ta/faganm USHN TUTE LALADE SUAENTA 377
HATI9IR vitn leadiea. moudais wedia 41k
Uasusalasinasiuiidayiuan
idaudnay 2567
87 06-07 07-08 08-09 AN
L.,1hr Log Loglhr Ly L., 1hr Lis
[dB(A)] [dB(a)] [dB(A)] [dB(A)] [dB(A)] [dB(A)]
11:00-12.00 5B.5 56.5 5T.7 53.9 551 53.5
12:00-13:00 58.4 56.6 585 56.2 5449 52.7
13:00-14.00 58.1 56.5 59.8 564 55.5 526
14:00-15.00 5B.0 55.7 58.4 56.0 549 52.7
15:00-16:00 56.3 54.7 580 558 55 3 531
16:00-17:00 56.8 55.1 574 55.8 55.9 53.2
17:00-18:00 57.8 54.8 58.1 56.4 508 52.8
18:00-19:00 56.3 505 585 56.6 538 524
19:00-20:00 55.5 54.5 574 55.7 53.5. 523
20:00-21.00 55.5 54.0 57.8 56.3 534 52.2
21:00-22:00 55.0 538 57.1 547 54,7 526
22:00-23:00 56.1 54.0 55.0 53.1 54.0 529
23:00-00:00 55.2 507 55,6 513 545 536
00:00-01:00 54.8 538 554 53.1 543 531
01.00-0Z.00 54,7 53.8 54.9 528 54.6 534
02:00-03:00 55.2 540 539 52.9 54.4 534
03:00-04:00 55.9 501 554 530 545 536
04.00-05:00 557 543 54.5 531 54.4 52.9
05:00-06:00 56.3 547 56.0 54.1 53.6 526
06:00-07-00 564 555 55.7 54.5 53.9 52.7
07:00-08:00 577 553 57.6 548 54.6 53.2
08:00-09:00 55.4 56.5 57.8 54.% 54.0 578
09:00-10:00 578 55.5 57.4 552 54.0 53.1
10:00-11.00 56.8 5032 57.5 55.4 54.8 550 :
L., 2 br [dB(A)] 56.7 57.2 545 = Tdifiu 70.0
L e [BUAN 85.5 - 85.4 829 » Tuifiu 115.0
L., [dB(a)] 625 ; 62.4 608 =
Sound Level Meter Data
Calibrate Sheet No.. Noise R 487/29 01 August 2024
SLM No Erand Model Serial Mo,
E ACO-ROB ACO 6236 00152082 -
Actual Reading [dB]
Before Adjustment After Adjustment
939 939
VINULNA:
FILIRTEL = USENIARTENTgRE 1N TN Sas Armumarsyiudsinissumulasssiudesiifinvinmsiszneuiantsisanu na, 2568
FTrrsas1in - AsnsdiorsnataTesud

iinrindssihnnsasudioulagld Acoustic Calibrator, ACG, Model 2127, $/N. 130006
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Ref. No. WROB4/07/24

Report Mo, 2407/054

141

/1767
= 4 g =
ATETURANTTD Lﬁ?qgﬂﬁmﬂ1wu7LﬁU
lasenas U3t 2wl inilrea Budavid $1% fuilifiushegie 2 nSng e 2567
Fdlasans Unngravnynsivuinenanz iuean ((nunwa) Suisuiedn 2 nsnoAL 2567
auuUnIniaATIEis g AuaLIUR NG Tuiase 2-10 nsngAY 2567
sunailiasszyed Saminireod fufeansieany 11 nSnpIeL 2567
o/flaganin V38 udly witnea Susenad T1in
FRAURI0E1 WU
Aiudaeg weEiuA Fosfud (2-011-9-0020)
U3 woa fied. aoudai iwedia $iiie (1-011)
viinnawniiedsudslussunindusou
nasiliaed EEEIlERT . . . . AMWIRIgIY
VUANIARINNTTUAUUR O TR FUgen
pH Electrometric Method (4500-H" B.) 1:05 5.5-9.0
Total Dissolved Solids {mesL) Total Dissolved Solids Dried at 180 C 166 Taliftu 3,000
(2540 C)
Total Suspended Solids (me/L)| Total Suspended Solids Dried at 103-105 °C 4.8 Tl 200
(2540 D.)
BOD, R (ma/L} _ 5 Day BOD Test (5210 B)) & 3 | hifu 500
Membrane Electrode Method (4500-0 G.)
CoD ) (me/L)| Closed Reflux, Titimetric Method (5220 C.) 25 TuAu ?5{; B
Grease & Dil (mg/LLY  Liquid-Liquid, Partitien-Gravimetric Method <2 TahAu 10
(5520 8.
Formatdehyde (mg/L) Distillation, Colorimetric Method* 0.08 Tlifiu 1
(T T
fnwuziodne - 18 senawdnlay
Awnnsgin - Ussmamsiiasgramnssuudadsewelve 7 020/2567 Sas n’wuﬂmmiﬁﬂmn""ﬁtl‘l,m'ﬁ‘3:11’1aﬁ‘uﬁsm;ﬁswm}11‘1’m1§'11,5ud';una14
Tubaugraivwnssy
Method = Standard Methods for the Examination of Water and Wastewatar, APHA, AWWA, WEF, 211"' Edition, 2023,
Method® =

FdITIaTsirugiatnsiinde, aurimntisiuedauninisnlne v, 2547

waMTATIRIATIEtIsUTaLaw iR 1AlE e iy

inuARdeserLRan1InTiaTsmisuEulneldid usygnenuiindusednunidngs
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Ref. Mo. WR081/08/24 Report No. 2408/044

1/1/67
P ¢ T o
i'lEN‘mNam‘mmqummwmmsj
Tasanas U3 9wl ndieea Budavid <afe FuiiAudndas 2 Baay 2567
Afslazans o Ungravnssuauuilevenyuaan Wiunme) Fuiudagie 3 Ay 2567
aunUnsalEasesIbgs ATuauumIwe Fuithipsney 3-13 AavnAu 2567
Sunoifiesszens Yaviasress FuiloonTeiu 14 Favnau 2567
%a/ﬁay:qnﬁ"s © USEv 1ty iallnea Budavind Saie
ABAUMDEN A VUL R
AliTusaatI o wamwiing Tanm (3-011-3-0017)
3t 104104, movdaRe wadla $1%n (3-011)
- " ; Winanjevinirfisdeuddluszuutingusy .
WITHRDT AWUATIER " I < ﬁ'!u"lﬂ‘iﬁ"lu
vasilAugafns suAUUA-LaTans Yuaan
pH Electrometric Methad (4500-H" B.) 7.67 3.5-9.0
Total Dissolved Solids (me/L) Total Dissolved Solids Dried at 180 °C 210 i 3,000
(2540 C)
Total Suspended Solids {me/l)] Total Suspended Solids Dried at 103-105 °C 33 i 200
(2540 D.)
EOD, (rmesL) 5 Day BOD Test (5210 B.) & 3 laliAu 500
Membrane Electrode Method (4500-0 G.)
oD (me/L)l  Closed Reflux, Titrimetric Method (5220 C.) 29 LA 750 |
Grease & Ol (me/L)]  Liquid-Liquid, Partition-Gravimetric Method <2 T 10
(5520 B.)
Formald;shyde (me/L) Distillation, Colorimetric Method* 002 Talifiu 1
W

gnusiodn - la avnowdnian

Amiasgiu = UsemAnisUauemamnsiuwdissinglne 7 020/2567 3as ﬂ"IH‘llﬂiJﬂﬂ‘ig’mWJl‘Lr[ﬂ.Jﬂ%‘hU'!EIu?LaF_I‘E‘Qai vuthimbndedunans
lutinugmavingsy

Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24:h Edition, 2023.

Method* = ATy Ieglslnmiide, snmAmnsndunsdouwicsendlne wa. 2547
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pH Electrometric Method (4500-H" B.) o Tel 5.5-9.0
Total Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 °C 136 Lisfiu 3,000
(2540 C)
Total Suspencied Solids (me/L)| Total Suspended Solids Dried at 103-105 °C 26 Lifu200 |
(2540 D.)
BOD, (me/L) 5 Day BOD Test (5210 B) & 5 luiiAu 500
Mernbrane Electrode Method (4500-0 G.)
CoD (medl)|  Closed Reflux, Tirimetric Method (5220 C.) 38 Tl 750
Grease & Qil {(mg/L)|  Liguid-Liquid, Partition-Gravimetric Method <2 Taiifiu 10
(5520 B.)
Formaldehyde {mg/L) Distillation, Colorimetric Method* <0.01 GITR
VBT
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Aunasg = Ussnrnsfiangratvnssuwinszmalag 7 029/2567 tag Amumnasgnatumsssneiidsasgssuuintmindudunas
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Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24" Edition, 2023.
Method* = 57:15ﬁ'ﬁiLﬁ*i"x=ﬁm‘1u§iﬁaﬁmﬁmﬁ1§1l,§s, auAAmnssUA NS ynAlne wa 2547
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PH Electrometric Method (4500-H" B.) 7.19 5590
Total Dissolved Solids (ma/L) Total Dissolved Solids Dried at 180 °C 216 Tadsiu 3,000
(2540 C.)
Total Suspended Solids (me/L)| Total ;..'-spendeci Solids Dried at 103-105 °C 2.2 TaliAu 200
(2540 D.)
BOD, (me/L) 5Day BOD Test (52108)& 2 TaitAiu 500
Membrane Electrode Method (4500-C G.)
con Ime/L)|  Closed Reflux, Titrimetric Method (5220 €. 29 - Tavfiu 750
Grease & Ol {mg/L) - Liquid-Liguid, Partition-Gravimetric Method <2 Tadifiu 10
(5520 B.)
;c:.r-maLdehyde (mesL) Distillation, Colorimetric Method®* 0.03 TaAu 1
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Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24" Edition, 2023.

Method* = SrddFienesinuglodwssiids, sunedmnsmduandoumisavelng e, 2507
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ph Electrometric Method (4500-H B.) 747 5590
Total Dissolved Solids {rme/L) Total Dissolved Solids Dried at 180 °C 70 Tadifiu 3,000
(2540 C.)
T_ot;[ Suspended Solids (me/L)| Total Susﬁended Solids Dried at 103-105 'C <2.0 TaiiAiu 200
(2540 D.)
BOD, (mg/L) 5 Day BOD Test (5210 B.) & 2 Taitfiu 500
Membrane Electrode Method (4500-0 G.]
oD (me/L)| Closed Reflux, Titrimetric Method (5220 C} 25 liviiu 750
Grease & Oil tme/L)]  Liquid-Liquid, Partition-Gravimetric Method <2 Taifiu 10
(5520 B.)
Formaldehyde (mg/L) Distillation, Colorimetric Method® 0.02 Ty 1
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Method _ Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24" Edition, 2023,
Method* = 9 aﬁﬁ?ﬁLPsmwmuﬁnmmﬁmmtaﬂ mnaAmnssuiuiedoumsinsumalug wa. 2547
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pH Electrometric Method (4500-H" B.) 7.22 5.5-9.0
Total Dissolved Solids (me/L) Total Dissolved Solids Dried at 180 °C 148 Taiifiv 3,000
{2540 C)
Total Suspended Solids {mg/l)| Total Suspended Solids Dried at 103-105 "C 26 Taisfiv 200
(2540 D)
80D, (me/L) 5 Day BOD Test (5210 B) & 3 it 500
Membrane Electrode Method (4500-0 G.)
coD (me/L)|  Closed Reflux, Titrimetric Method (5220 C.) 38 laiviiu 750
Grease & Oil (meg/L)|  Liguid-Liquid, Partition-Gravimetric Method <2 Taliiu 10
(5520 B.)
Formaldehyde (me/L) Distillation, Colorimetric Method® 0.02 Ty 1
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Method = Standard Methods for the Examination of Water and Wastewater, APHA, AVWWA, WEF, 24" Edition, 2023.
Method* - Subdiensinugiiviinsmihide, mnmAmnssiduwndeuinisundlie wa. 2547
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UFEY LaaAea. paudat weila 91 (-011)
o e . USuaRNsAaaAuAT 1 (MW-1)
WITILLADT A NATIER —— — ALATTIY
seAufiafiuta 30 wuliuas
Methanol {ma/ke dry weight) Headspace, Gas Chromatographic/ <20 1,000
Mass Spectrometric Method
(U.S. EPA 50214 & IS, EPA 8015D)
Total Petroleurn Hydrocarbon
(el
- TPH (C,-C) (meske dry weight)]  Purge and Trap, Gas Chromatoaraphic Method <0.00004 25
(U.5. EPA Method 50354 & 80150)
- TPHAC 5Cyl (mg/kg dry weight)]  Soxhlet Extraction, Gas Chromatographic Method <0.06 25
(U5, EPA Method 3540C & B0O150)
-TPHAC, (i Co)  (meske dry weight)] Soxhlet Extraction, Gas Chromatoeraphic Method <0.06 8.0
{US. EPA Method 3540C & 8015D)
'H‘J-IWEJL‘I.-‘IG}:

- TPHACACY) : Sum of n-Pentane, n-Hexane, n-Heptane, n-Octane

- TPH(C,;-C,) : Sum of n-Nonane, n-Decane, n-Undecane, n-Dodecane, n-Tridecane, n-Tetradecane, n-Pentadecane, n-Hexadecans

- TPHIC,,C

2157Cag) 2 Sum of n-Heptadecane, n-Octadecane, n-Nonadecane, n-Eicosane, n-Heneicasare, n-Docosane, n-Tricosane, n-Tetracosane,

n-Pentacosane, n-Hexacosane, n-Heptacosane, n-Octacosane, n-Nonacosane, n-Triacontane, n-Hentriacontane, n-Dotriacentane, n-Tritriacontane

n-Tetralriacontane, n-Pentatriacontane
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pH Electrometric Method (LS. EPA 9045D) 7.82 -
Formaldehyde (mg/ke dry weight) Distillation, Colorimetric Method 52 .
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BiAuihsgn C wEwREing lan (1-011-9-0017)
T eafi e aeudads woiia 91fn (-011)
o . . uinalsinundanseauyuaiau 2 (MW-2)]
wniined ABhaswd — - Annnsgu
FEAUATIAUND 30 LYURIng
Methanol (me/ke dry weight) Headspace, Gas Chromatographic/ <20 1,000
Mass Spectrometric Method
(U.S. EPA 50214 & U.S. EPA BO15D)
Total Petroleum Hydrocarbon
(CS'CBS)
- TPH (CCY) (rmg/ke dry weight)]  Purge and Trap, Gas Chrormatoeraphic Method <0.00004 25
(U.S. EPA Methad 50354 & 80150)
- TPH{C,4-C) {ma/ke dry weight)] Soxhlet Extraction, Gas Chromatesraphic Method <0.06 25
(LS. EPA Method 3540C & 8015D)
-TPHAC, 14Cys)  (mg/kg dry weight)] Soxhlet Extraction, Gas Chromatographic Method <0.06 8.0
(U.S. EPA Method 3540C & 8015D)
WL

- TPH (GG« Sum of n-Pentane, n-Hexane, n-Heptane, n-Octane
TPH(C.¢-Cye) - Sum of n-Nonane, n-Decane, n-Undecane, n-Dodecane, n-Tridecane, n-Tetradecane, n-Pentadecane, n-Hexadecane
TPHIC,;¢-Cs5) : Sum of n-Heptadecane, n-Octadecane, n-Nonadecane, n-Eicosane, n-Heneicosane, n-Dacosane, n-Tricasane, n-Tetracosane,

n-Pentacosane, n-Hexacosane, n-Heptacosane, n-Octacosane, n-Nonacosane, n-Triacontane, n-Hentriacontane, n-Dotriacontane, n-Tritriacontane

n-Tetratriacontane, n-Pentatriacontane
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oH Electrometric Method (U.S. EPA 9045D) 7.95
Formaldehyde (me/ke dry weight) Distillation, Colarimetric Method 0.7
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FIENUHANTIATIERAMA WAL
lasanis Uit wdioiefinaa Budavid it Fuilifufaadae 6 Buneu 2567
flasanis TAugravnssuAUuANEtens Fugen (umwa) Fuiisuditedn 6 oAy 2567
ouuUnselaansssugd duamald Suifiinsen 6-15 man 2567
Bnpilinszens Tuinszens futeanseny 16 amay 2567
Fo/faggndn U3 wiiindinea Gusimid $aia

wgwniving Tanu (3-011-9-0017)

U3 e ied. roudads waia 99im (3-011)

1/1

Uinlssnue@anszaeyuaiou 1 (MW-3)

winiinas ABas1znt Aanasgu
szRUAaRuY 30 1wufiuns -
Methanol {mia/ke dry weight) Headspace, Gas Chromatographic/ <2.0 1,000
Mass Spectrometric Methad

(U.5. EPA 5021A & U.S. EPA 8015D)

Total Petroleurn Hydrocarbon

{C-Cye)

- TPH(C,-Cy) (mg/ks dry weignt)]  Purge and Trap, Gas Chromatographic Method <0.00004 25
(L5, EPA Method 50354 & B0150)

_TPH (CyCed  (meskg dry weight)| Soxhlet Extraction, Gas Chromataeraphic Methad <0.06 25
(U.S. EPA Method 2540C & 80150)

-TPH(C, ,Cys)  (meske dry weight)] Soxhlet Extraction, Gas Chromatosraphic ME‘:thDd <0.06 8.0 i

(U.5. EPA Method 3540C & 8015D)

AnmsgIy =

uLe):

TPH (C,-Cy) - Sum of n-Pentane, n-Hexane, n-Heptane, n-Octane

TPH (C,4-C ) : Sum of n-Nenane, n-Decane, n-Undecane, n-Dodecane, n-Tridecane, n-Tetradecane, n-Pentadecane, n-Hexadecane

TPHC,;5-Cys) - Sum of n-Heptadecane, n-Octadecane, n-Monadecane, n-Eicosane, n-Heneicosane, n-Docosane, n-Tricosane, n-Tetracosane,

n-Pentacosane, n-Hexacosane, n-Heptacosane, n-Octacosane, n-Nonacosane, n-Triacontane, n-Hentriacontane, n-Dotriacontane, n-Tritriacontane

n-Tetratriacontane, n-Pentatriacontane
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rsines EEE AR — - ANIRTFIU
seRuiafuda 30 wufing
nH Electrometric Method (U.S. EFA 90450) £.99
Formaldehyde (me/ke dry weight) Distillation, Colorimetric Methad 0.3 |
WABLG):
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1/1/67
seumamsinsesiannminlin
TAsanas U3t qudieiinga Busavidd $1dm FuiFudrote 6 HamAu 2567
Aalnzams Unugnanunssuduuinesiony fuoen nusia) Tuiifudhedns 6 A 2567
nuuunsaianaTEsegd fuaalls Fuitiinsren 6-15 Ao 2567
SUNBLHETEERY DIWIRSLDY Fufleansieeu 16 amAy 2567
YoMaggndn UM ndviainen Suddvid $ida
MEIRLERR wewiiing Tane (3-011-9-0017)
U3 1od A 10d. roudefa wadda $1fn (1-011)
Ui Uit
vieas | Tssowsde | Tsenuwndn
WS TShanen AAAEUAT 1 | nezewgu | nszenwyu ATNATIIY
(Mw-1) aou 2 AU 1
{MW-2) (MW-3)
pH Electrometric Method (4500-H" B) 6.12 6.13 6.06 6.5-9.2"
Methanol (me/L) Purge and Trap Capillary-Columnn <20 <2.0 <2.0 60
Gas Chromatographic/ Mass Spectrometric
Method (6200 B.)
Taotal Petroleumn Hydrocarbon -
et
- TPH (C-C) (mg/L)]  Purge and Trap, Gas Chromatographic Method <0.00004 <0.00004 <0.00004 14
(LS. EPA Method 5030C & 80150%)
-TPH(C,-C,) {me/L) Separatory Funnel Liguid-Liquid Extraction, <0.00024 <0.00024 <0.00024 1.7
Gas Chromatographic Method
(U.5. EPA Method 3510C & 80150%)
- TPH (€, ,.Cs) (me/L) Separatory Funnel Liquid-Liquid Extraction, <0.00029 <0.00024 <0.00024 0.1
Gas Chromatographic Method
(U.5. EPA Methed 3510C & B015D%)
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171067
swawmamﬁmmzﬁ@mmwﬁﬂr.é’:’au
WULHA:
ANuuEAIaL:
L. Unmaansadadudn 1 (Mw-1) : winiodld menpwdnias
2. Vinalsanusianizanvguaiou 2 (MW-2)  : Raagu agnauwn

3. Vinallssnuwdanseatsguiafiou 1(MW-3)  : 9nagu ssnusn
t

P 5 ' 7 = ey £ 1 Wh A ~ & w -
lunsidiinsudsuvesnseiasuliitoudiounamsnraimeranteiuied weiahildlumsineumroseunisuuiioutumanmsin e

wnmifusadmemtiohildidulsiednuimmsmsmosniidauluiug Tradfesidaudansfadifuniisesu wazlisguenineannag
aylauganvesasguammminnnalduilan fe 6.5.9.2

- TPHIG-Cy): Sum of n-Pentane, n-Hexane, n-Heptane, n-Octane

TPH (C.4-Cy) : Sum of n-Nonane, n-Decane, n-Undecane, n-Dodecane, n-Tridecane, n-Tetradecane, n-Pentadecane, n-Hexadecane

TPH (C, - Cssl : Sum of n-Heptadecane, n-Cctadecane, n-Nonadecane, n-Eicosane, n-Heneicosane, n-Dacosane, n-Tricosane, n-Tetracosane,

n-Fentacosane, n-Hexacosane, n-Heptacosane, n-Octacosane, n-Nonacosane, n-Triacontane, n-Hentriacontane, n-Dotriacontane, n-Tritriacontane

n-Tetratriacentane, n-Pentatriacontane

AmnmIge = UssnrnsensIegm@mvns sy e Avusnadnistudleuluuuasiilfau MsnsIAe U MALLaLd iy msu,ﬁa'ﬁauaﬂwﬁc
MsdmienusanisaTIEsURNA R uLa LAY UAETIHNUELRLININIAIUALLARR AT saan T U anlufuuay
wTliAu wa. 2559

Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24" Edition, 2023,

Method* =

United States Environmental Protection Agency (U.S. EPA) Method
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wigiinad TWaswd AdtAuA 1 | nsgmnwyu | nszenugu Arnnsgu
(MW-1) wWhey 2 ARBY 1
(MW-2) (MW-3)
Formaldehyde (me/L) Distillation, Colarimetric Method 0.02 <0.01 0.03 -
“N'\HL'H&"E:
Anwaziogne:

1, VSR A TInEaaua 1 (Mw-1) - indodla menaulfntion

2. Vihnilsanurfiansemwguiaday 2 (Mw-2) - wiiasiu nznawuunn
3. Vinulssnusdanssaeguinfau 1 (MW-3)  :w12gu Asnaumnn
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Ref. No. ARG34/08/24 Report No. 2408/078

7/1/67
MURANTIATISRAUNIWEINATUIAIUUTENaUNNS
TAsans . U qute (wilees Busavid $aie fufifusieene ¢ 5 Fawaa 2567
findlazanis o Uaugravnssuauuiuemonziusen Gnummm) fuiidudodie 5 &wnAu 2567
auwlnsalaATIeiTIeg S AuAuUATYR eI EP : 5-19 amen 2567
SUNDiEinTEe0d Yaninseead fufleenmesws ;20 Awnaa 2567
Tofogandn  : U3 oud alinea Busavidd s
fAvdegs L weaEmgfing Funivis
U3 Loa. i Lod. maudaia iwedia $1in
Wsdaad REITEERERK] EEElGEREY vinamuduiuviaddailad Aunasgiu
Formaldehyde {(ppm)|  Sorbent Tube GC/FID Method <0.01 075"
(NIOSH 2541)
Methznol (ppr}|  Sorbent Tube GC/FID Methad <0.01 200"
(NICSH 2000)
EAn:
ﬁju‘m*jﬁ’:um = UssmAnauaiafintsuavAuasaissu e Sediiarnuduiuremsedisunse we, 2560
@adrianuduiureminaifussiuaionaonivosaainsirndng)
ﬂ'ﬂy‘miﬁjum = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weishted averages (TWAs)
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Ref. No. ARD35/08/24

Report No. 2408/078

/1767
TeNURaNTIAsiauamendludaulsenaung
Tasans Uit 1ty Leflaea Budanid dr fuiliiudnatng 5 Fonau 2567
fialasams umgamunssuduudnetens Tuson (wunme) Fuitfusegn 5 famau 2567
nuutnsalasasneismeg duatuame Fuesei 5-19 fewnau 2567
dnodiassyuns Taminse ey fuflonsesy 20 BawAn 2567
%a/ﬁagqﬂﬁﬂ ;Ui il wilnea Sudemdd <aie
fiiusadie wsamaRug funans
U3 woailiod. aoudai wodda 18
wisifliand FRhudaoda RERIGHER Uinaissruaunisain AUNTFIN
Formaldehyde (ppml]  Sorbent Tube GL/FID Method <0.01 075"
(NIOSH 2541)
Methanol (ppm)|  Sorbent Tube GC/FID Method <0.01 200"
(NIOSH 2000)
PGHTOTY
f;1jj1ﬂ‘§§']u[1l = UssnansuETERN WA ANATELT Y Bot Indnferudiuduvess el dunsie na. 2560
Epdrinaudutusiansaddunemivrseassesaainisiaund)
Fim'msgwm = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWAs)

2
& 2

a = Y T = PP
HANTTATITIAT IS WU U‘iaQLQTi";Bﬂ”JE)EJ"NI-":lﬂ‘ﬂ']ﬂTi'}LHTIS'H(L‘VITUH

dudademenusanmmaiinrsiisushulsdbildiveyyironienluaednuaiSnes

A6

= = a o
{uwamnaium Suadan)

F1208-6/21-01-23/AIR2403



or r- | [-*) -:Y ° [-¥ ] y
UIHN LBF.N.10d. ABUTRHY WBdId Ne i

5 £
g - S.P.S. CONSULTING SERVICE CO., LTD.
EX 7 veunwalodu 24 ouwnmalsu umrsesuva taardns AgaNNY 10900
’?‘}% a@& 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol. Chatuchak. Bangkok $0900
" B

Tel : (862) 939-4370-72 Fax 1 (662) 513-422%. E-mait ; salo@spscon.Com., Wiw.Spscon.com

Ref, Mo, AR036/08/24 Report No. 2408/078
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SIMURANTIATIZRRN TWeNAlUgauUSENaUNNS
Taganis © USEW i weiinea Budanid $ain fufiliudheene ;5 e 2567
FBalAsans : TaugaamnssuiuufinasensTuaan wiummm) fuiiuinattg 5 Bawmay 2567
auulnsalanaTiedsgs duantuawe Fuitimsnes 5-19 amen 2567
gunaiosszend Sauiaszuad FueonTweny 1 20 Baveal 2567
%a/ﬁas&@nﬁﬁ : USt dute alleea Buianid 1in
AHNIZPREAR : wsangRug Tundvd
3 wwa i iod. noutai 1wo$3a S5
wisinas Aanufaade F5%ins Wiadurduiazfunnvastasenis ARSI
Formaldehyde lppm)|  Sorbent Tube GUFID Method <0.01 075"
(MIOSH 2541)
Methanol (ppmi| Sorbent Tube GC/FID Method <0.01 200"
(NIOSH 2000)
WYL
mmsﬁﬁm”] = Ussmiansua¥afnisuasAunsawsn e Tadiimnnuduiuvasatsiadsunsay wA. 2560
@pirdrmudiiuamanifurseisraonssesaanmiimani)
Fi'mmsg"lu{z] = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weichted averages (TWAs)
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suuUniniausTeiaregd srusuuame Fuitiesen : 5-19 Bamnaw 2567
Sunawlloszens Teninszand fufloansion 20 Aannu 2567
Fofdledandn  : UITn d nilnea Budandd $ifn
giudedie ¢ wagieg Sundvs
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wisimas FBAudag ASATIE vinfuiadudialdvedasams AspsgIL
Forrmaldehyde (pprmi|  Sorbent Tube GC/FID Method <0.01 075"
{MIOSH 2541)
Methanol (ppmi| Sorbent Tube GL/AFID Method <0.01 200"
[NIOSH 2000)
VENELVR:
?'1I"I:.J"IiF!‘i§”‘|‘1.J:" = sz nuﬁnmmamnmmvﬁm Beuse 5 TadieauduturianeilSunsy wa, 2560
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Qccupational Safety and Health Administration (OSHA] Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWAS)
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1A58n73 L UT il eilnoa Budavid e Juiifiudagng 5 Aawma 2567
inslasanns : leugeavinsausivudneuiens fusen Gruniwm) Julifuseths 5 Aanan 2567
auulnsalaNATIENT BT ATUALIURIWA Yuitieses 5-19 e 2567
dunolinsreay Savinszees fuiteansreiu 20 ey 2567
Josiiodandn  : U 2wty nilnen Busanid $aim
fiAusatng : wneEmafing Sundng
U3t 1o 7l oe. Aousads wedla $aite
wisfiines EGIPREER EREILTREN vilunszuumsuaanasifadilon AN
Formaldehyde (pprm)|  Sorbent Tube GC/FID Method <0.01 075"
(NIOSH 2541)
Methanol (opm)|  Sorbent Tube GL/FID Methed <0.01 200”7
(NIOSH 2000)
VHNET):
Fi']jj"wﬁﬁ’]'u“] = JssniAnsuatERn suaTANAT BT §o1 Badrimpududurnsansialidunsie we, 2560
@adriamandudussmnadidunroaioraensyesianinieung
mmmﬁqum = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWas)

HANTTATITIA J'i"'?‘L.E Suspaams ﬁ"JE'JEJ'Nﬂ\lﬁ‘ﬂ“i“‘I}TILﬂ‘ﬂuWa‘ﬂjuu

waRalessnwansRTaln wniisussles WA Tusuaannuienduasinualdne

(O

(e vigium S mar»\

Aﬂ’}'Ll‘FliJ‘LﬁEN IGERERY)

F1204-6/21-01-23/AIR2403



i

_ U3HY 10d.i.109. Apudad waid e

r

Mz
: = 8.P.8. CONSULTING SERVICE CO., LTD.
EX % 7 waumvalodu 22 ouuwnalsBu nunieama waagdns nsamma 10900
.%03 u{;"‘é‘\ 7 Soi Phaholyothin 24, Phahelyothin Rd.. Jompol. Chatuchak. Bangkok 10000
" mauna

Tel ¢ {662) 939-4370-72, Fax : (662) 513-4221 E-mall : salef@spscon.com.. weav spscon.com

Ref, MNo. ARO39/08/24

Report No. 2408/078

T//6T
=3 -8
5'1Emuwan'mm‘m:1&@mn']wmmﬂ’luﬂmuﬂsznaumi
o e ar - T T oo = Il &=
Thsanis VTN TULE LALADD BUREVTE 2106 uAAuFTag 5 g4nRy 2567
o 01 W om W woAy o ' a
FadlmTIns UANARFIVINTIUAUUAUDBD B2 IUDDA (LUATWA) UATUAIBEN 5 danmu 2567
- - & @ w ala -
OUNUNTOEALATIEWS 1983 FIUALNUAIWA TUNUATIZ 5-19 daman 2567
5 - oW v -
UNDLDITEHDY WWIATEHDS MWNDBNTILIIY 20 sany 2567

o

= ar ar - = =]
VT 2wdE wrilieas Budanid 4

/1

EIERRERN Wiy Tundng
USt 1oa fiioa. asudans wedld e
_— o - . URnnsTUuumHaan1g 3y )
mdinad Fnuots ez i s mn s ANRTII
vestlafladuaziuariiugSowaiiailon
Formaldehyde (ppm)|  Sarbent Tube GC/FID Method <0.01 0.75"
(NIOSH 2541)
Methanol (ppm)|  Sorbent Tube GC/FID Method <0.01 200
(NIOSH 2000)
WHUARR:
Aunmsgn’ = VssmiensusainiauazAuneusany Hoe Sadrfmeududuresansieldunse wa. 2560
@nirimarududuveiensieliduniaederaanszasamaihaudng)
Aunngnd = Occupational Safety and Health Administration (OSHA] Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWhs)

- P w4 chve - PR
Nﬁ?"ﬂiFl‘i";ﬂ'JLﬁ‘i'13‘1—114‘:1U'ﬁﬂ\‘liﬂ'l‘ﬂ%.’ﬁ'}aﬂ’!ﬁ'lﬂlﬂﬂ"lﬂ']‘i'{l’uﬂ'ﬁ"'l%i‘lr’ll.ﬂ"luu

dudadwnemumanisasvinswifenduledhiliueynrnnuieniuasdnualdngs

~€

Y o ar o
jo (eEgIueT TuEiEn)

F1204-6/21-01-23/AIRZA03



V3T (ad. .10, ABUTAAY Wasid 1ING

S} “C-
% £ 8.P.S. CONSULTING SERVICE CO., LTD.
"-‘2; ‘,’\;'.:- 7 dagvmaloiy 24 owunmalobu wurvauna I.T}El‘aﬁi"?ﬁ‘) WIUNH 10900
I%(@, d%(\\&” 7 Soi Phanholyathin 24, Phakolyothin Rd.. Jompol, L‘hatuchak Ba’vjknk 10900
. Agude

Tel | (662) 93%-4370-72. Fax : (662) 513-4221. E-mail | sale@spsccn.oom., WWw.SpECon.com

Ref. No, ARDL5/11/24

Report No. 24114030

11

/167
5'1Emunaﬂ']sf‘m‘m:'ﬁfgmmwmmﬂluamuﬂsxnaumi
TAsaNS - U3 i wileea BudaviEd dife fuifiusnedne 1 woadnieu 2567
fikelazenis o TAugeaEnvinsTuRuUALaEA UBDA (ITUATI) fuiltudhede 0 g wnAlney 2567
auUUNINANATIEEI TN T ATUANIUR WA uitiinse L 4-14 wyaSnnau 2567
gunalinssrens Sawiaszeas fuleonswam 15 werdnney 2567
Todteggndn  « 15t 2wl weiinon Sudmndd $1in
difiushadas o wnegaudnd Suniiseing
Ut 1oa i oa. roudars lwadia $fa
wisaiiaed FHiiudaetng oAz vSmuaudafuvediailes AasgIL
Formaldehyde {ppm)| Sorbent Tube GC/FID Method <0.01 0.75"
(NIOSH 2541)
Methanol {pprm)|  Sorbent Tube GC/FID Method <0.01 200"
(NIOSH 2000)
IR
ﬂ"l&.l"liliﬁ"tum = UseAnAn TR TLarAUATEILIHY dos fedrimanudidunoansiniiSunss wa. 2560
@asrirmuiduduromnaiidunneiraonssosnaatnsinaLni)
ﬁ”tmc—ﬂ'sgﬂum = Qccupational Safety and Health Administration (OSHA) Permissiole Exposure Limits (FELS) on 8-hour time weighted averages (TWAs)

ES

- A P ) = « &
HEAIRSITIAT IR LT US o e i LN siaTs MLy

AR TeuRanT AT nsifisundledbildueyyinninusdnluausnunisnys

/f)m(aa

mqa‘naa.um ”J‘H’\ﬁ"lﬁ?

Nﬂ'“ lﬂﬂd‘vﬁ 2EIATIZR

F1204-6/21-01-23/AIRZ404



1SS (8d.1.10d. ABUTRHY Wad NN

5} ')g

e i

g ¢

L~ b IS

- &
% )

L) 0,
% pauda?

Ref. Mo, ARO16/11/24

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

7 gouymaluSu 24 ouursalodu wnnvanma Leandng n3amE 10900
7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompol. Chatuchak. Bangkok 10900
Tel ! (662) 939-4370-72, Fax : (662) 513-4221. E-mail | sale@8pscon.com., wwiv.Spscon.com

Report Mo. 2411/030

111

/1767
= L3
-awa’mman'mmﬁ’nzwﬂmmwa'm']ﬂ’luﬁmuﬂsxnaun'l's
o ar ar i a ow oads oo w w oo & oa -
Tagans USHN UL WAHADE DUAREVITE 310A TUNNUATDEN 1 woAlInieu 2567
A8 = oo o o a
VinalAsInTg UANEMENATIUAUUATEUERZIUDEN (UUAIWR] TUNTURIBEN 4 weFannay 2567
" . . & o w e e a

auulnTalELATIZATINGS FNUANTURTTA Tuindiesen 4-14 weimau 2567

dnaidodszys Yeinssun Tufteonsigau 15 ngadnaey 2567
[ T B B = e @ -l T T S )
a/Voggnan VS ude 1eilnaa Sudanid 91n
et wgaudnd Suniiseing

Uil 1oa i we. rawdaRs wadia 3

ns1fines F5iumeds ERRIEREY USLIUWBIATUANNTSHAR Aasg
Formaldehyde (ppml]  Sorbent Tube GC/FD Method <0.01 0.75"
(NIOSH 2561)
Methancl (ppm)| Sorbent Tube GC/FID Method <0.01 200"
(NIOSH 2000)

GETUTE

' 1
ARG "I'ls] ]

fAndfaaududuesianseiiduanmnisnanassasiainisi W udng)

12

FRIIY =

UsgnimnsuaiaRmsuasfunseussy (e Iedfnaududuesaraieiiduniie wa. 2560

Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWAs)

oo

IR e e ke (e A i} e TRt Rt (B i L LT A R IaR e B GG P REAL IR G I

Fudadessnusansassianshitvanehulaehilifusygnnnuiintuaednenidngs

5 "

(unaaTuan Jinalan)

F1204-6/21-01-23/AIRZA04



U 196.11.109. ADUTDAY Wad NN

1/1
5} “5:
EY < 8.P.S. CONSULTING SERVICE CO., LTD.
%, ol saualudy 24 nuwwmaludu uv119a4MA (EINT NTUNNY 10900
‘;@d : éa%“é‘ i S{ul ‘Phaho!‘,«aihi_n 24, FTnahc:ymmn Rd.. Jorr.spn!. Chazuchak. Bangkok 10800
e Tel 1 (5562} 939-4370-72, Fax : (B62) 5134221 E-mail : sale@ispscon.com., WWW.SpSCOn.com
Ref, No. ARO17/11/24 Report No. 2411/030
T/1/67
FIBURANTIATIZRAAININATUARUUSZNBUNNS
Tnganns V8t 2udo wilnea Busanad dria fuiiuiaths 1 WoARNEY 2567
fndlAaans laugeanvnssusivudneens fuaen (uamm) Juituinatne 4 weFInIuy 2567
aunUnIRiAsASIE RIS FUANTUR VR Suiiaei d-14 wordmeu. 2567
SunoifinEsuns Twinsruns Suflpansieny 15 wioAdney 2567
Fo/Maygnin VEiv quile inilnea Bufavdd difa
GG PRI wiggandng Sunitsying
Ui wa i o Apudane wada S50
WASELADI F5hudeda Feasenh vdndusafiuiirez fusnvadlazams ALATFIY
Formaldehyde {opm)|  Sorbent Tube GC/FID Method <0.01 075"
(MIOSH 2541)
Methanol (ppm)|  Sorbent Tube GC/FID Method <001 ag0”
(NIOSH 2000)
WA
Fi'm"miﬁﬂ_'\llﬂ = UssmansuaiafnTuasALAITo TNy Fa¢ dndndamnudintuvasasmidunse na. 2560
Easnianudydursiaseidunsiandannanssuynaniaiung)
,'.iqmmgm'? - QOccupational Safety and Health Administration [OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWWAS)

HEANSATITA TR SUsa AT yia Al AT s T

SudaineenusamImTvinsAdsdisdilaieyg A s dumednueidngs

AN

(U795 nawm LTk ]d'l’c‘iﬂ

{ feouRuiariaiei

35,10, 87

F1200-6/21-01-Z3/AIR2404



_ U3t 1ad.#.10d. Aaudais Wwaid NG 1
% S.P.S. CONSULTING SERVICE CO., LTD.

3 15‘-‘ 7 gouwnalaSu 24 ouwnnalofu uuia93uNn (AT AFHNNY 10900
‘é" \@ 7 Soi Phaholyothin 24, Prahoivothin Rd.. Jompal, Chatuchak, Bangkok 10900
%0 gy e Tel 1 {562) 939-4370-72. Fa : (662) 513-4221. E-mall : saled@spscon.com.. vAvi.SPSEon,com

_..e\ uasn

Ref. No. ARD18/11/24 Report No, 2411/030

/1767
s189upaN1sAATIziaunmeInaluanulsEnaunns
lasinis . U3EW ity indlnea Busanid S1ia Tuifushedie  © 1 ngafinau 2567
Afalasanns . TaugaaminisusuuAneniensiueen (unme) fuifumed ;4 ngedniou 2567
puulnsalanasIEts g Muamumye Yuisiesne . 4-16 ngeAneu 2567
Fnauinssrees fiaszeas Juilopnsneen ;15 waedneu 2567
dolodantn o T ully elleea Busavid S
Aiusedn . wwgaudng Tunidsying
V3t e ilied. reudais wosia $1%
wisilinad ABinuiinetn AR WnaBufrdnuidldusslasans Anasgu
Formaldehyde (ppm)|  Serbent Tube GC/FID Method <0.01 o5
(NIOSH 2541)
Methanol (ppml| Sorbent Tube GC/FID Method <0.01 200
(NIQSH 2000}
‘“u"l!llﬁﬁ:
Aanasgnl | = Utsniensuaafinisuasdunien s g Tdfarn ududursarsinddunse we. 2560
@ndrfanudidussmariidunsiuafsanessvessaniaung)
-mmmﬂqul?: - Dccupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWAS)

e u

HaNsAsIRAATI s UTB AN v ed LA T ity

SdmieTenuranisanvie eidsdndralildSuaugrnnuidnluaoanensngs

7 )l

(198877 a’«aum Joad E"ﬂ

grunuiasiiai
N

35,08

F1208-6/21-01-23/AIR2604



USHY 196.9.109. pautane wasid NN 11

& 2
& = 8.P.S. CONSULTING SERVICE CO., LTD.
B wS 7 gaavmalodu 24 ouunmaludu wun9auma LEIIRT AFHINY 10900
%z s ;\é” 7 5ol Phaholyethin 24, Phahoiyothin Rd.. Jompol, Chaluchak, Bangkok 10900
" Rl

Tel : {662) 939-4370-72, Fax : (662) 513-4221. E-mall : sale@:spscon.com.. Www.spscon.com

Ref. No. ARD19/11/24 Report No, 2411/030

1/1/67
F1EUNANNTIRIIZIRUAINAINATUEAUYSENBUNNS
Tasams . Uit 2y ielraa Budansd S Juiifiuinedne 1 wgAlnou 2567
Andlasens - UAugedmnsuAuuTIetenyiuenn (unvm) Julifuiedn @ 4 WoATNIYY 2567
auuUnsafaaasiedsiegd duanuaiea fuiiiaTient D 414 woeRmeu 2567
dunoilosszyes Saniaszeas fuileansneany 15 vigAdnne 2567
Joroggndn ¢ U oud wileen Budvid i
Hiiushaeng . wwgauAnh Yundiszing
V3t (el Log. mavdaRs weiia d1dn
wisnilines Fhudaegig EERIGEEEY Winaunssuaumsaaaadiadilan AunnsgIu
Formaldehyde (ppm)| Sorbent Tube GC/FID Method <0.01 075"
(NIOSH 2541)
IMethanol (ppmi|  Sorbent Tube GU/HD Method <0.01 200"
(NIOSH 2000)
’Iﬂl]"l&lk‘r'iﬂ:
fanesgnd | = UssmiansualaRnisuasdunTo sy o0 Tadirerudiutuosarseddunie s, 2560
Fedrfneududureaseidunssaiunasassesansieng)
ﬂ"i;,l’]':*’l'iﬂ”“.l[?: = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWAs)

HanTsAT AT e TR s iR N T e A

udadengnumansananieiisnndlaghil ey nonuienluneinuaidns

ANE

(uneaTIERuAn Tuaian)

\ HAIUANWBIILATIEN

35, 1., ¥

F1204-6/21-01-Z3/AIR2404



q\" Wien

b

%‘ &
) at
PN

_ U3t 194.1.109. ABUHRRA LB TNA
2 S.P.S. CONSULTING SERVICE CO., LTD.

7 woommalufu 24 ouumnaladu W19983MA (BERINT PFUNNT 10900
7 Soi Phaholyathin 24, Phaholyothin Rd.. Jompoi. Chatuchak. Bangkok 10300
Tel | (662) 939-4370-72, Fax : (662) 513-4221. E-mail : sale@spston.com.. WWw.Spscon.com

Ref. No, ARD20/11/24

171

Report No. 2411/030

7/1/67
FILURANTIATIZRAMAWEINAlUgALUTENBUNTS
Tasanns UF$ it inflaoa Sudavid $1f Juiiuiegns 1 woadmeu 2567
fistslasams Teugeeunssuduuinievienyiuaan (Nunia) Fuitusote 4 woAvNE 2567
auuUnsalanAsERIIEgs fuamuA g Suffinsizn 4-14 woFAnieu 2567
aunaifinisseny fwinsvan Sufianseu 15 ngAdneu 2567
Fa/Maeandn Uit it efinea Sudavid $1ia
fiushadg wpgaNAng Sunfiseing
Uit oa.di 1oa. rovutans wafla $1fa
o L i y vinaunsruaunissianiiaiy :
WITIULRDS AELWNUAIZEM TEWATIEN i : 7 % i 7 ﬂ"llﬂﬂiﬁﬁu
wosliafladuaziuaniiuy Guraddaflan
Farmaldehyde (ppmi|  Sorbent Tube GC/FID Method <0.01 075"
(NIOSH 2541)
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Before Adiustment After Adjustment
939 939
QLT

nan"ﬁmﬁ:ni’muax'ﬁmﬁ1xﬁ-‘f"l;&aq’Lwamjwnﬁ%’nmamun.g]n's:wi'unw5ﬁuwm‘]‘auua:mmqapm‘[ﬁu%ms iiodaeiumnasnse andisunde

uazanmIndaslun1siia na, 2564

ANLINTITY - UsEmiAnsEnsgeaTunsTy 1309 wmsniaAuRsaseuasadlumsyssnauisnsTssin iy
anmezwiadaulunsiie wel, 2546

Brwmsedn = iSedensvinssdudes

wavimdswimsasusiienlngld Acoustic Calibrator, ACO, Model 2127, S/N. 130006, IEC 60942
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/1467
al ar =
TIYIMUHNANTTATIVNIATEAULFE
a as o =i T ale s o o = as =
Trsanas D USEM ULH WALADA BuAEVIE 1108 TUAS 199 © 5 @awaAan 2567
FoalmsanTs o Uaugramnssusuudianeasiveen (unma) fuieonseay - 8 Aanaw 2567
ouulnsalanAT sy’ MuauTuR I
Snauflodszeas Taninszaes
A o o ar ar - C O i V)
%amagqnm S USEY Ut wilRea Budanid i
4n5I9n ¢ U3EW waiiea. roudah wadia dafa
ullnumiaoraaviesiailad ,
nan ANATEIY
Lag 1 hr [dB(A)] Lnaxd hr [dB(A)]
0%:00-10:00 827 83.6
13:00-11:00 82.2 83.1
11:00-12:00 819 83.2
12:00-13:.00 82.2 83.3 -
13:00-14:00 819 834 -
14:00-15:.00 82.0 82.8
15:00-16:00 82.0 23.2
16:00-17:00 826 83.8
L., 8 hr [dB(A)] 2.2 - liifiu 90.0
L priase [ABAY] - B3.8 lhfiu 1400
Sound Level Meter Data
Calibrate Shest No.: Noiss R 484/24 04 Aueust 2024
Equipment Brard Model Serial Mo, Standard
= Sound Level Meter (No R50) ACO 6235 00182062 IEC 61672 :
Actual Reading [dB]
Before Adjustrnent After Adjustment
93.9 539
WU
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wazanmwIndadlunIsYieIu wa. 2564

AMWIATIIU = USININIENTIgRENINTIY (389 11ASMSANATaIRLUAR lumsUsEnaURansTsauAnfu
anazuananulunsvinau v, 2546

FTmawseln = wieslenniainssfudes

iwdasinAssimsaouidiulaeld Acoustic Calibrator, ACO, Madel 2127, S/N. 130006, IEC 60942
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71767
ar al =
FEMUHBANTINITAINTEAULA LY
- e s = o owe ale s w o =
1Asanig UKW 1ude welieoa dusaviad 90e Wimsaaa © 5 FawnAu 2567
VAalATNTS : lengesvnssuduufievesrTusen umna) Tfansieeu 8 Rumew 2567
auuURsaldLATIERs Mg T AusuRTwe
Funadiassran: Yminsyeas
%a/ﬁaﬂ@ﬂﬁﬂ U3 quty wailiees Susavdd 980
L ebbl o Uitv eadiea. aoudais tredia dain
Ui Boiler .
IR ﬁ’11.|'1ﬂ§§"l'u
Leg 1 hr [dB(A)] Linaed hr [dBA)]
08:40-09:40 75.0 85.2 =
09:40-10:40 74.9 80.3 -
10-40-11:40 4.7 783 ~
11:40-12:40 75.0 768 -
12:40-13:40 746 82,7
13:40-16:40 748 77.9
14:40-15:40 a7 7.2 -
15:40-16:40 74.9 76.0
Loq 8 hr [dB(A)] 74.8 - hiviv 90.0
Ly [0BCAT] - 85.2 L 140.0
Sound Level Meater Data
Calibrate Sheet No.; Noise R_484/2¢4 | 04 Ausust 2024
Equipment Brand Model Serial No. Standard
- Sound Level Meter (No.Ra1) ACO 6236 00192053 IEC 81672 =
Actual Reading [HB]
Before Adjustrnent After Adjustment |
839 939
“LI'!E.IL‘I-W]‘:

wamsm'gﬁmm:";mﬂ:ﬁﬁwag‘[wauwjﬁamﬁusaammgm‘wwnﬁ-ﬁumLﬂmuLLaz.r*.wwrg'm'l,ﬁu%mi Waduadusuasady andreutly

uarAMWIATEN UATTIY WA, 2564

AR = UsrmAnIEnaeedvnsi das wmsnsduasarudaesflunsuszreuianstnnudefu
EnznRAsUiun IS WA, 2506

Fmsmsa¥e = eleslonrataseiudo

winsTnderinnisaauiioulagl¥ Acoustic Caliorator, ACO, Madel 2127, S/N. 130006, [EC 60942
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3, =T waunvaludu 24 ouunmalodu uwissauna waandng nqunwy 10900
'}0 T & 7 Bai Phaholyathin 24, Phaholyothin Rd.. Jompol. Chatuchak, Bangkok 10900
7 Agude® Tel : (662) 939-4370-72. Fax ; (662) 513-4221. E-mail : sale@spscon.com.. www.spscon.com
RY0&8/08/67
/67
ar ol =)
FMENTURANTITATIVIAILAULAYY
Tasans Uit 1t ellnea Sudanid S Tufinsrata 5 dawAn 2567
hFLATINTg iangaavnssuiuuiienensTugen (1ummm) TuDRNT e 8 Aamaw 2567
auUnsalatiaseisugs fuauiuame
dunodnezend JaninTrend
To/Maggnin Ut i ailrea Budendd $1in
HwsaTn U 197 91 10a. Aoudaiy e S
U3 Blower Room .
an Anasgu
Leg 1 hr [dB(A)] Lonaed hr [dB(A)]
08:30-09:30 824 90.2
09:30-10:30 82.4 87.1
10:30-11:30 82.1 88.1
11:30-12:30 81.9 86.7 -
12:30-13:30 820 881
13:30-14:30 82.1 883
14:30-15:30 82.0 86.4 =
15:30-16:30 82.0 B84.9
|.|,5q 8 hr [dB(A)] 82.1 iy 900
L o [GBIAY] 90.2 LA 140.0
Sound Level Meter Data
Caliprate Sheet No: Moise R d84/24 04 Aueust 2024
Equipment Brand Maodel Serial No. Standard
Sound Level Meter (No.R51) ACO 6236 00192063 IEC 61672 =
Actual Reading [df]
Before Adjustment After Adjustment
940 939
‘-‘f&!"lill.‘ﬂﬂ!:

a - . ' | w o5 e e o = : o - )
Nﬂﬂ"lﬁ’ﬂﬁ?ﬂ".lﬂLLﬂS'ﬂlﬂﬁqziﬂﬂNEIq‘lu'T.IE‘LI’\'ﬂ?Jﬁ"-TiUiE:lﬂﬂﬂllﬂJ]ﬂ‘55\'ﬁ'3'Jﬂ'1'“F'Lm2‘.LUEI1.JLLE%3H'!T{‘|HEU7WIWUW"1'2‘ WaaLATLATLLARANY 218U
sasaninwindanlunisineu e, 2564

AN =

FEnsmTain =

1 - o
winsdinanatassauides

anmzwinasuluntsineu wa,. 2546

wiasindswiinisasuiiouladld Acoustic Calibrator, ACO, Model 2127, S/N. 130006, [EC 60942
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g £ S.P.S. CONSULTING SERVICE CO., LTD.
z ' 7 waonnalodu 24 owummaludu uwsasma weagdng nqamma 10900
"t‘}@ < .sbv 7 Sol Phaholyothin 24, Phanelyothin Rd., Jompol, Chatuchak, Bangkak 10809
. nmﬁ'ﬂ?‘; Tel : (662} 939-4370-71 Fax ; (662) 5134221, E-mail : saled@spscon.com.. Www.spscon,com
RYQ&68/08/67
/1767
TUHANMIATIRNIAUSI e
TAsenis USE ude wileen Aufanid e Jufinsiain 5 AL 2567
nslasinig Tmugeamnisuduudnegeny Tusan (Wrumwe) Fuilopnsieiu 8 Fvwau 2567
ouUUNTEIA LA TSR NG S STUALTLANG
dnaifiaisrenl SinTzens
TJosmotigndn UFn 2y wilaea Bustamid $uin
inInin U Loa T, AoutaR twosaa 3in
i) R : el vz HAN5ATIVIA
f1AU ANURTIVIA %a—muﬂqa AUNATINIA LI87
%Dose TWA [dB{A)]
1 UinRER1TINT7 aoBsewed lansdund 05/08/67 08:30 1.-16:30 . 130 66.1
2 Winngaihsaetasna Aufis1ll wiiwa 05/08/67 08:30 U.-16:30 1, 10.87 754
3 UEER A Wotaeye 05/08/67 08:30 U.-16:30 w. 0.54 62.3
AmIATgIu - lshifiu 85.0
Sound Level Meter Data
Calibrate Sheet No.: Noise Dose R_485/24 04 August 2024
. Actual Reading [d8]
il Equipment Brand Model Serial No. Standard
Before Adjustment After Adjustrment
1 Noise Dosimeter (No,R02) SYANTEK SV-10415 60152 IEC 61252 1135 113.5
2 Noise Dosimeter (No.R0O6) SYANTEK SV-10415 60145 IEC 61252 1135 1135
3 Noise Dosimeter {(No,R13) SYANTEK SV-10415 63038 IEC 61252 1135 1135
WAELHR:

HAM IR TALE

o 1

i

uazanwInaadlun i ne, 2564

FIIHIRTE Y

FENTIATIINA

= dsznansuafainisuazAuasaaisny Gag sespusedudsfisalfandulifuetomasasrusainsaluisiay

aruil 13 furen w2560 Ussmirluseiaagunun Tufl 26 unTIng 1A, 2561

= dasiadiuiuntiasdunande

e ainsaouiioulesld Acoustic Calibrator, SVANTEK, Model SV3d, S/M. 33137, IEC 60942
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1. ﬂmﬂﬂwaﬂﬂqﬂIUUiiEﬂﬂﬁﬂ

Formaldehyde Gas Sample box No. B0O4, BO5, B08, B11, B12, B17 HPLC
Methanol Mass Flow Meter GC/MS
NO; NO; Analyzer No. RO7 NO, Analyzer No. RO7

2. AuAMEINTAIINUADY
€]

Personal Pump SKC No. R12
Rotameter No. H-R02, RO5

Digital Balance

NOx Vacuum Gauge Spectrophotometer
Formaldehyde Personal Pump SKC No. R06, R17 GC/FID
Rotameter No. L-R02
Methanol Personal Pump SKC No. R12, R34 GC/FID
Rotameter No. L-R02
3. zAULEEY
Leq 24 hr tag Loo Acoustic Calibrator -
Sound Level Meter ACO-R02, R03, R05, R08, R09 -
4. 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
5. AMAMNAU
pH - pH Meter
Formaldehyde - Spectrophotometer
Methanol - Spectrophotometer
TPH GC/FID
6. qmmwmmﬂiuamu
Usznaunns
Formaldehyde Personal Pump SKC No. R08, R24, R25, R32, R39, R40 | GC/FID
Rotameter No. L-R01
Methanol Personal Pump SKC No. R08, R24, R25, R32, R39, R40 | GC/FID

Rotameter No. L-R01

7. szaudeslunisiingu

Leq Acoustic Calibrator -
Sound Level Meter ACO-B18, R40, R41, R50, R51, -
R52

Noise Dose Noise Dose Meter No. NMD-R02, R06, R13 -

RP/V013/24/JUL-DEC/CAL.DOC
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{ Soi Phanolyolhin 2<, Phanolyothin Rd., Jompol, Chaluchak, Bangkok 10900
Tel © (662) 939-4370-72, Fax : (662} 513-4221, E-mail | sale@<pscon.com., www.spscon.com

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

Setting

Actual Flow Rate (mU/min)

Sampline Line A

Sampling Line B

No. |Rotameter Date (Constant Flow)

(ml/min) Normal Condition SR Normal Condition e

Condition Condition

BO1 | 2 (a&B) 03/06/2024 200 2005 200.6 200.4
BOZ | 2 (a&B) 03/06/2024 200 200.3 200.2 200.5 200.3
BO3 | 2(aaB) 0a/06/2024 200 200.4 200.3 200.7 200.5
BO4 | 2 (agB) 04/06/2024 200 200.6 2005 200.3
BO5 | 2 (a&B) 04/06/2024 200 200.7 200.5
BO6 | 2 (4&B) 04/06/2024 200 200.6 2004 200.4
BOT | 2 (A&B) 05/06/2024 200 200.5 200.6 200.4
BOB | 2 (a&B) 05/06/2024 200 200.4 200.2 200.5 2003
BO9 03/06/2024 200 200.3 200.7 200.5
B10O 03/06/2024 200 200.2 200.4
Bl1 03/06/2024 200 200,7 200.5 2z ¥4 2005
B12 | 2 (A&B) 03/06/2024 200 200.6 200.4
B13 | 2 (A&B) 05/06/2024 200 200.4 200.2
Bi4 | 2 (ARB) 05/06/2024 200 2007 200.5 200.5 200.3
B15 | 2 (A&B) 05/06/2024 200 200.4 200.3 200.6 200.4
B16 | 2 (A&B) 04/06/2024 200 200.6 200.7 200.5
B17 | 2 (ARB) 04/05/2024 200 2005 200.3 200.6 200.4

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 (mU/min)
Setting
Sampling Line A Sampling Line B
No. |Rotameter Date (Constant Flow)
3 Standard Standard
{ml/min) Normal Condition Normal Condition
Condition Condition

BO1 | 2(AB) | 02/09/2024 200 200.3 199.8 200.5 200.0
B02 | 2(a&B) | 03/09/2024 200 200.4 199.9 200.7 200.2
B03 | 2 (A&B) 02/09/2024 200 200.6 200.1 200.4 199.9
BO4 | 2(A&B) 03/09/2024 200 200.8 200.3 200.2 199.7
BO5 | 2 (A&B) 02/09/2024 200 200.6 200.0 200.3 199.8
BO6 2 (A&E) 02/09/2024 200 200.4 199.9 200.5 200.0
BO7 | 2 (ARB) 04/09/2024 200 2005 200.0 200.8 200.3
B08 2 (AZB) 04/09/2024 200 200.3 199.8 200.4 159.9
BO% | 2 (A&B) 04/09/2024 200 200.7 200.2 200.6 2001
B10 | 2 (A&B) 04/09/2024 200 200.6 2001 200.3 199.8
Bl1 2 (ARB) 04/09/2024 200 200.5 159.9 200.4 199.9
BiZ2 | 2 (A&R) 02/09/2024 200 200.3 199.8 200.6 200.1
B13 | 2 (ARB) 03/09/2024 200 200.6 2001 200.3 199.8
Bld | 2 (ARB) 02/09/2024 200 200.5 200.0 200.7 2001
B15 2 (ARB) 03/09/2024 200 200.3 199.8 200.5 169.9
B16 | 2 (A&B) 04/09/2024 200 200.7 200.2 200.6 200.1
B17 | 2 (A&B) 02/09/2024 200 200.4 199.9 200.3 199.8

Calibrated by :

Approved by :
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sl  CALIBRATION CERTIFICATE Page 1 of 4
" 2
N = Certificate No. : L202412119-0001
Date Issued : 13-Dec-24
Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900
Equipment : Mass Flow meter
Manufacturer : Dwyer
Model : GMF-2101
Serial No. e
ID No./Tag No. : MFO01/51
Date Received ¢ 11-Dec-24
Date Calibrated : 12-Dec-24
Calibrated by : Saruth Srichutikul

Calibration Method or Calibration Procedure Used

In-house method : CP-34 by comparison against mass flow calibrator.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

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

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED

Approved by




Certificate No. :

Page 2 of 4

L202412119-0001

Ambient Temperature : (25 £2)°C

Relative Humidity
Capacity Range :
Calibration Media :

(50 £ 15)%RH
17 ml/min

Air

Type : Mass Flowmeter

Unit Under Calibration Reference Condition : Pressure 101.325 kPa(abs) , 21 °C, Nitrogen

Before Adjustment

Temperature Pressure UUC Reading STD Reading Error Uncertainty

(20 (kPa) ( ml/min ) ( ml/min ) ( ml/min) (£ ml/min )
24.00 100.46 0.00 0.000 * 0.000 0.063
24.10 100.62 3.30 3.149 0.151 0.13
24.10 100.78 7.30 12 0.10 0.14
24.20 101.07 13.50 13.7 -0.20 0.15
24.20 101.30 17.00 18.3 -1.30 0.19

Error = Unit Under Calibration - Standard

MAX ALLOWED ERROR ( ml/min )

ERROR CHART

0.5
0.0 ; = . . 3
e . et e Lt BT T e 1 20

-0.5
-1.0 -

X

-1.5

*  Error (ml/min) =« = Upper Limit (ml/min) = == Lower Limit ( ml/min )

FLOWRATE ( ml/min )



Certificate No. :

Ambient Temperature
Relative Humidity
Capacity Range :
Calibration Media :

Type :

Unit Under Calibration Reference Condition :

Page 3 of 4

L202412119-0001

ZSEG

(50 + 15)%RH
17
Air

ml/min

Mass Flowmeter

Pressure 101.325 kPa(abs) , 21 °C, Nitrogen

After Adjustment
Temperature Pressure UUC Reading STD Reading Error Uncertainty
(2C) (kPa) ( ml/min) ( ml/min ) ( ml/min ) (+ ml/min )
24.00 100.45 0.00 0.000 * 0.000 0.063
24.10 100.62 3.30 3.170 0.130 0.13
24.10 100.78 7.30 7.2 0.10 0.14
24.20 101.01 13.50 13.6 -0.10 0.15
24.00 101.19 17.00 17.1 -0.10 0.18
Error = Unit Under Calibration - Standard

'E ERROR CHART

= 0.3

E D COb oD Eb ED G - D o Gh e . LK X X _E_NR_ X K X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ EFE ]

; 0.2

X )

% 0.1 >

g 0.0 ] . T =y

= -0.2

:. . --_-----——---------———-------—----

ﬁ 0.3

b=, ®  Error (ml/min) === Upper Limit (mi/min) = == Lower Limit ( ml/min )

FLOWRATE ( ml/min )




Page 4 of 4

Certificate No.: L202412119-0001

Note : The actual flow rate is determined by the equation :

;0= _Fl_c_)w rate
: P = Absolute pressure
; T = Absolute temperature
Pros _ Titous ' ; Subscript ':‘_Meas.“".-"Measurcment condition

Prtoas  Trof __ ; Subseript "Ref" = Reference condition

QMeas Qﬂsf =

Condition As-Received : Used Ttem _
The measurment results and statements of conibfniib' with Ebééiﬁgatioll on_iy relate t:_o :t_h_e_item calibrated.
Traceability of Certificate : R L - '

The International System of Umts (5I) through

NIMT Certificate No: MW—0047-24 MW—0048-24 for Gas Flow meter Serlal No. M5209179BJ'M5209179A Due 03-Jul-
25

End of Certifi_cénte -
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 02 August 2024 BRAND : API MODEL : 200E
NO. NOX-R0O7 SERIAL NO. 4468
Calibrator (Dilution System)
Brand : Teledyne Model : T00E
Last Cal. Date : 30 October 2023 Serial No. : 201-S
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : A00T726SV
Certified Date : 05 January 2023 | Expired Date : 05 January 2026 Cylinder Conc. : 48.8 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.6 °C % RH a8

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 -0.10 - 0 -
NO Span 400 399.9 -0.025 400.0 1.009
NO, Span 400 400.2 0.050 400.0 1.012
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 511 cc/min 500 + 50
OZONE FLOW 79 cc/min 80 « 15
PMT 103.2 mV -20 - 150
AZERO 93.9 mV -20 - 150
HVPS 671 \ 420 - 900 constant
RCELL TEMP 50.2 °c 50+ 1
BOX TEMP 29.3 °c 8 - 48
PMT TEMP 7.1 °c 742
MOLY TEMP 314.9 °c 315+ 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.009 - 1.0:0.3
NOy Slope 1.012 - 1.0:0.3
NO Offset 1.7 mV -20 to +150
NO, Offset 1.0 mV -20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by ! Approved by
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CERTIFICATE OF QUALIFICATION

Qualification Date : 13June 2024

Next Due : 12 June 2025

Certificate No. QUAL2024_023

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

Address 7 Soi Phaholyothin 24, Phaholyothin Road, Ladyao, Jatujak, Bangkok, 10900
Phone +66 (0) 2939 4370

Fax -

Instrument Identification

Model Serial No. Manufacturer
2695 M13SM7942A WATERS
Column Heater/Cooler C14SMC892G WATERS
2489 UV/Vis Detector B1487E998A WATERS

Operational And Performance Qualification Test Completed

=

Flow Rate Accuracy Test 7. Injector Linearity & Accuracy Test

]
]

Column Temperature Accuracy Test 8. Injector Carryover Test

]
=

Sample Temperature Accuracy Test 9. Flow Rate Linearity Test

|

System Precision Test 10. Compositional Precision Test
11. Noise and Dirift Test

12. Signal to Noise Test

SRS
I I S R

]

Wavelength Accuracy Test

]
|

Detector Linearity & Sensitivity Test

Result Of Qualification: Passes & Certifies For 1 Year

Qualificated By Approved By

M

Engineer Technical Services Manager, Technical Services

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

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

e  The expired date is valid on the date specified and cannot be reprinted or rewrite in any cases.
e  The inspector can check the operator by the address mentioned on above only.

e  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 +662 301 7200, Fax +66 2333 1014, www.dksh.co.th/tech

Delivering growth —in Asia and beyond



Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd

Address
(Instrument Location):

7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
Bangkok, 10900.

Serial Number: 648N4050804 PM Number: 10f2
Cystomer Name Ms. Naruecha Telephone NA
(if applicable): Number:
Service Engineer Monchai Kitcharoenkeat Service Order WO-02760693
Name: Number:
Next PM Due
Date PM Performed:
(DD-MMM-YYYY) 22-Feb-2024 Date: 22-Aug-2024
(DD-MMM-YYYY)

Part Number Release Publication Date ' )
TH09370064 C March 2013 PerkinkEmer’
Scope

The purpose of this PM is to ensure the continued functionality of the Turbom ass/ Clarus
M S SQ8 MS by inspecting and replacing any worn or damaged parts. This service should only be
performed by a trained representative of PerkinElmer. The customer should save their method before
the PM begins.

General Instructions:

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

Copyright Information

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

2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are
depicted herein are the property of their respective owners. Except as specifically set forth in its
terms and conditions of sale, PerkinElmer makes no warranty of any kind with regard to
this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose. PerkinEImer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.
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PerkinEimer’
Component List
Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 TotalchromGﬁ PSS,PSS,FID
Clarus SQ8 648N4050804 Turbomass Gﬁ
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMIYY)
N/A
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial # Due Date
applicable) (MMIYY)
N/A

Additional Reagents and Standards Required for PM

Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMIYY)
N/A




| B

PerkinEimer’

Procedure Checklist

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

General:

Column type Elite 624

Carrier gas flow rate T mi/min.

Review the instrument performance with the customer and document any recent problems.
Inspect the customer log book and make any appropriate PM entries.

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary.
Change the oil in the fore pump.

Inspect cartridge in fore pump vacuum filter; replace adsorbent bead if necessary.

Replace the exhaust vapor mist filter on the fore pump.

Remove and clean the ion source assembly. Use the Insulator Replacement Kit and/or Optics

Replacement Kit if necessary
Replace the filament.

Remove and clean the pre-quad rods.

Observe Wide Range Gauge pressure; clean/adjust if required.

NESENEN

Inspect and clean as needed all PC boards and bottom inside of MS chassis.

Electrical:
Check head amp offset. Adjust if necessary for proper value (Service Manual ).

Operational Tests:
Vacuum pressure.

Air/water leak check

AutoTune and mass calibration.

NESENES!

Make a Chromatographic injection to verify peak shape and integrity only (not meant for sensitivity
test).
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PerkinEimer’

PC Maintenance:
Delete all unnecessary temporary files.

Empty deleted files from recycle bin.
Perform hard drive defragmentation.

Review:
Review with the customer PM work performed.

Review with the customer routine maintenance procedures.
Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

This Turbomass/ClarusMS/SQ8  Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative Date:

Monchai Kitcharoenkeat 22-Feb-2024
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
22-Feb-2024
(DD-MMM-YYYY)

Turbomass/Clarus MS/SQ8 Preventive Maintenance _




Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd
(Instru rﬁ‘gﬂﬁ?cation)_ 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
" | Bangkok, 10900.
Serial Number: 648N4050804 PM Number: 2 of 2
Telephone
Number: NA
Service Engineer Monchai Kitcharoenkeat Service Order WO-02927336
Name: Number:
Next PM Due
Date PM Performed:
(DD-MMM-YYYY) 22-Aug-2024 Date: 22-Feb-2025
(DD-MMM-YYYY)
Part Number Release Publication Date , )
TH09370064 C March 2013 PerkinEImer’

Scope

The purpose of this PM is to ensure the continued functionality of the Turbom ass/ Clarus
M S SQ8 MS by inspecting and replacing any worn or damaged parts. This service should only be
performed by a trained representative of PerkinElmer. The customer should save their method before
the PM begins.

General Instructions:

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

Copyright Information

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

2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are
depicted herein are the property of their respective owners. Except as specifically set forth in its
terms and conditions of sale, PerkinElmer makes no warranty of any kind with regard to
this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose. PerkinEImer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.

Turbomass/Clarus MS/SQ8 Preventive Maintenance _
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PerkinElmer’
Component List
Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 TotalchromGﬁ PSS,PSS,FID
Clarus SQ8 648N4050804 Turbomass Gﬁ
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMIYY)
N/A
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial # Due Date
applicable) (MMIYY)
N/A

Additional Reagents and Standards Required for PM

Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMIYY)
N/A
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PerkinEimer’

Procedure Checklist

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

General:

Column type Elite 624

Carrier gas flow rate T mi/min.

Review the instrument performance with the customer and document any recent problems.
Inspect the customer log book and make any appropriate PM entries.

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary.
Change the oil in the fore pump.

Inspect cartridge in fore pump vacuum filter; replace adsorbent bead if necessary.

Replace the exhaust vapor mist filter on the fore pump.

Remove and clean the ion source assembly. Use the Insulator Replacement Kit and/or Optics

Replacement Kit if necessary
Replace the filament.

Remove and clean the pre-quad rods.

Observe Wide Range Gauge pressure; clean/adjust if required.

NESENEN

Inspect and clean as needed all PC boards and bottom inside of MS chassis.

Electrical:
Check head amp offset. Adjust if necessary for proper value (Service Manual ).

Operational Tests:
Vacuum pressure.

Air/water leak check
AutoTune and mass calibration.

NESENES!

Make a Chromatographic injection to verify peak shape and integrity only (not meant for sensitivity
test).

Turbomass/Clarus MS/SQ8 Preventive Maintenance _
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PerkinEimer’

PC Maintenance:
Delete all unnecessary temporary files.

Empty deleted files from recycle bin.

Perform hard drive defragmentation.

Review:
Review with the customer PM work performed.

Review with the customer routine maintenance procedures.
Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

This Turbomass/ClarusMS/SQ8  Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative Date:

Monchai Kitcharoenkeat 22-Aug-2024
(DD-MMM-YYYY)

Authorized Customer Representative: Date:

Ms. Naruecha 22-Aug-2024
(DD-MMM-YYYY)

Turbomass/Clarus MS/SQ8 Preventive Maintenance _
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Personal Pump Calibration Report
L Calibration Method : Dry Cal Primary Flowmeter l l Model : Defender 510-H S/N : 136164 j
Environmental Conditions
Temperature : 25 = =
Pressure 5 1010 + 15 mmbar
Personal Pump Data Calibration Data
L» Flow Rate (ml/min) .
Na. | Brand Model Serial No. Date Setting | Actual (Q std.) Wi ron Clbesian Cubve
1 2 3 1 2 3 y R/’

R SKC 226-PCXRY A0246T 05/07/2024 1,000 1,500 2,000 1,008 1.502 2,010 1.012x - 20:053 0.9599
RO2 5KC 220-PCHRA 626450 05/07/2024 1,000 2,000 3,000 997 1,499 1,596 0.999x - 0.979 1.000
RO3 SKC 220-PCXRA 621592 05/07/2024 1,000 1,500 2,000 997 1,512 2,002 1011 = 21,792 0955
RO4 SkC 228-PCHRG 691672 05/07/2024 1,000 1,500 2,000 996 1,504 2,004 1.008x - 14.228 1,000
ROS SKC 226-PCXRY 798470 03/07/2024 1,000 1,500 2,000 1,004 1,503 2,007 1,0048x — 3.422 1.000
RO SKC 228-PCXRY 758456 03/07/2024 1,000 1,500 2,000 1,005 1,453 2,002 0.950x + 3.190 1.000
AOT SKC 220-PCXRAG T9BAE0 03/07/2024 1,000 1,500 2,000 1,007 2,010 1.007x - 6,069 0.999
ROB SKC 220-PCXRS 883215 03/07/2024 1,000 1,500 2,000 1,008 2,008 1.006% - 9.814

RO9 SKC 224-PCXRG 034650 03/07/2024 1,000 1,500 2,000 1,007 2,008 L012x - 17.150 0.99%
RiD SKC 224-PCXRA 091765 03/07/2024 1,000 1,500 2,000 968 2,006 1.005x - 6.520 1.000
R11 SKC 224-PCHRG 091763 02/07/2024 1,000 1,500 2,000 996 1,999 1.002x - 5913 1.000
R12 SKC 22¢-PCHRY 021568 03/07/2024 1,000 1,500 2,000 1,003 1,936 0.993% - 9,175 1.000
A13 SKC 224-PCXR4 091638 03/07/2024 1,000 1,500 2,000 1,007 1,502 2,005 1.010x - 15387 0.999
R14 SKC 229-PCKR4 091762 03/07/2024 1,000 1,500 2,000 998 1,508 2,004 1.001x - 1.195 1.000
R15 SKC 224-PCXRB 529457 03/07/2024 1,000 1,500 2,000 1,008 1,503 2018 1.010x = 12457 1.000
Rié SKC 220-PCxAR 529643 03/07/2024 1,000 1,500 2,000 1,009 1,493 2,003 0.958x + 0,991 1.000
RiT SKC 220-PCXRE 529645 03/07/2024 1,000 1,500 2,000 999 1,510 2,003 1.008x - 14.020 0.995
R18 SKC 224-PCXRE 566756 D1/07/2024 1,000 1,500 2,000 1,003 1,505 2,007 1.009x — 13532 1.000
R19 SKC 220-FCNRE 566802 01/07/2024 1,000 1,500 2,000 599 1,510 2,006 1.008x - 15.091 0.999
R20 SHC 229-PCARE 529089 01/07/2024 1,000 1,500 2,000 998 1,518 2,006 1.009x - 13.117 0.999
R21 SKEC 224-PCXRE 665728 01/07/2024 1,000 1,500 2,000 997 1,501 1,997 1.002x - 4913 1.000
R22 SKC 224-PCXRB 07444 Q3/07/2024 1,000 1,500 2,000 1,005 1,503 2,006 1.006x - 10,166 0.999
R23 SKC 224-PCXRA 761067 03/07/2024 1,000 1,500 2,000 997 1,505 1,998 1.001x - 2,491 1.000
R24 SKC 224-PCXRS TO07B93 03/07/202a 1,000 1,500 2,000 1,009 1,502 2,005 1.005x — 9866 0.999
25 SKC 220-PCXRB 761052 03/07/2024 1,000 1,500 2,000 1,014 1.494 1,598 0.996x + 1.763 0.999
RZ6 SKC 224-PCXRB 707956 Q3/07/2028 1,000 1,500 2,000 1,014 1,494 1,558 0.554x + 8,162 0.559
R2T SKC 224-PCXRB 707398 04/07/2024 1,000 1,500 2,000 1,007 1,509 2,006 1.008% - 10.258 0.999
Rz8 SKC 224-PCXAB 707481 Da/07/2024 1,000 1,500 2,000 1,004 1.506 2,003 1.003x = 2.295 1.000
Rz9 SKC 224-PTXRE 707402 0a/07/2024 1,000 1,500 2,000 955 1,508 2,003 1.013x - 23.523 0.999
A30 SKC 224-PCXR8 093811 03/07/2024 1,000 1,500 2,000 985 1,509 2,007 1.009x - 14.484 1.000
R31 SKC 220-PCXRB 093183 03/07/2024 1,000 1,500 2,000 1,005 1,502 2,005 1.011x - 19.1536 0.999
R32 SKC 224-PCHRE &T1950 03/07/2024 1,000 1,500 2,000 1,014 1,494 1,998 0.5994x + 5.041 0.999
R33 SKC 220-PCHRY 626254 03/07/2024 1,000 1,500 2,000 1,014 1.494 1,998 0.595x + 2 722 0.999
R34 SKC 220-PCHRA 626131 02/07/20248 1,000 1,500 2,000 1,009 1,504 2,001 1.004x - 8.131 0,992
R35 SKC 228-PCHRE 707450 03/07/2024 1,000 1,500 2,000 1,001 1,857 1,999 0.999x + (0.923 1.000
R2& SkC 220-PCXRE 707446 03/07/2024 1,000 1,500 2,000 1,000 1,855 1,995 0994y + 5157 1.000
R37 SKC Z24-PCXRB 707432 03/07/2024 1,000 1,500 2,000 597 1496 2003 1.005x% - 7.592 1.000
R38 SKC 224-PUXRE 707349 03/07/2024 1,000 1,500 2,000 1,000 1,500 2,000 1.001x - 3,738 1.000
R39 SkC 224-PUXRB 761095 03/0772024 1,000 1,500 2,000 998 1,502 2,002 1.003x - 6.248 1.000

Calibrated by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H SN ;136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate {ml/min)
Value From Callbration Curve
No, Brand Model Date Flow Rate (Reading) Actual (C std.)
1 2 3 1 2 3 y R
H-RO1 Dveyer VF8-65 03/07/2024 500 1,000 2,000 4997 999.5 1990.4 1.002x - 0.454 1.000
H-R02 Dwyer VFB-65 03/07/2024 500 1,000 2,000 502.9 9977 15898 1.001x - 1.587 0,999
H-RO3 Dwiyer VFB-65 02/07/2024 500 1,000 2,000 5032 996.0 20027 0.995x + 5824 1.000
H-ROG Dwwyer VF8-65 02/07/2024 500 1,000 2,000 502.1 998.9 1988.8 1.002x - 3.023 0.859
H-RD5 Dwiyer VFB-65 02/07/2024 500 1,000 2,000 501.1 1003.8 2003.1 1.003x - 0.016 1.000
H-RDS Dwyer VFB-65 0L/07/2024 500 1,000 2,000 5023 1005.5 20037 1.001x + 3330 1.000

Calibrated by : Approved by :




USHY (09.M.10d. ABUTARY Wadd Sifa

5 E

L #S8.P.8, CONSULTING SERVICE CO., LTD.

X ¥ 7 waumwaludu 24 owuwnalodu wrassaua {WAIRINT Njaunn 10000
K/ & 7 Soi Phaholyothin 24, Phanalyothin Rd.. Jompol, Chatuchak. Bangkok 10900

@, 5 B ™
o ﬂalﬂ!“&‘ Tel : (662) 939-4370-72. Fax : (662) 5134221, F-mail saleiSpecon.Com.. WWwW.Spscon.com

Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

L Calibratlon Method : Dry Cal Primary Flowmeter —I ' Model : Defender 510-H S/N : 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R

L-R01 Duweyer VFA-21 03/07/2024 50 100 200 50.7 1018 2015 1.008x + 0,202 0.959
L-RO2 Dwyer VFA-21 03/07/2024 50 100 200 1008 M6 1.001x + 0.433 1.000
L-R03 Dwyer VFA-21 02/07/2024 50 100 200 101.2 2013 1.005x - 0.096 1,000
L-F04 Dwyer VFA-21 02/07/2024 50 100 200 50:3 100, 2014 1.002x + 0.230 1.000
L-RoS Dwiyer VFA-21 02/07/2024 0 100 200 504 1019 200.3 1.003x - 0.041 0.999
L-ROE Dweyer VFA-21 01/07/2024 50 100 200 50.8 100.5 2007 1.006x + 0.021 1.000

Calibrated by : Approved by :
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Accredited
ISO/IEC 17025

2110-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangko

CERTIFICATE OF CALIBRATION

FOR

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

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

JOB CONTROL NO. : 240720076545

CALIBRATION SERVICE : M IN-LABORATORY [ ON-SITE

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

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 20 July 2024 DATE OF ISSUED : 23 July 2024

The report of ealibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Litd.

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory
23 July 2024

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

to the International System of Units ( 8T)

Certilicate No, Q24076545

F3-011-05/12-23 page 1 of 3

@clccalibration
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CALIBRATION LABORATORY CO.LTD. 2. aam

ANS! National Actreditation Board

A
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2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

R ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cababoratory.com E-maitsale@caHaboralory.com 7 /7~
c I_c < ”‘r“l"\“\‘ nlmruigénliunrl‘f‘;grs?;r‘;MENT
ACOM-2814
Accredited
NOMENCLATURE : YACUUM GAUGE
MANUFACTURER : HI-LIGHT
MODEL / TYPE : N/A
SERITAL NO. : N/A[64-220088-1]
DATE OF CALIBRATION : 22 July 2024
DUE DATE OF CALIBRATION : 22 July 2025
ENYIRONMENT CONDITIONS :
Temperature : (231 2) °C Relative Humidity : (55 10) %RH

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 741B S/N. 8295020 with Pressure Module Model 700PD5 S/N. 8§9404505.

TRACEABILITY :

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

Certificate No. MP-0040-24, Due Date 08 February 2025.

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

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

Certificate No. Q24076545

F3-011-05/12-23 page2of 3
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CALIBRATION LABORATORY CO.LTD. &% M&nB

-~
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M ANS1 Nt focredation Sourt
:,/"/"-r--_""“-‘\x\g ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboralory.com E-mail:sale@cal-laboratory.com NNy ———
Dol | (TS CALIBRATION AND
c I_c Ll DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale | times. Then 2 series of known

gauge pressure were applied. The 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
=y -15.58 -15.58 -4.6 -4.6 +0.4 +0.4
-10 -32.51 -32.84 -0.6 -9.7 +0.4 +0.3
=15 -49.44 -49.77 -14.6 -14.7 +0.4 +0.3
-20 -66.70 -66.70 -19.7 -19.7 +03 +0.3
=25 -83.63 -83.97 -24.7 -24.8 +0.3 +0.2
-30 -100.90 -100.90 -29.8 -29.8 +0,2 +0.2

Uncertainty of measurement + (.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 012 Page 43 of 67

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

### End of Certificate ###

Certificate No. Q24076545

F3-011-05/12-23 page 3 of 3
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 8§09-4584
www.qcalibration.com

NSC-TISI-TIS17025
CALIBRATION (149

CERTIFICATE No : 24M2227
REFERENCE No : 72448-1

Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO
MODEL XS105DU

SERIAL No 1126422905

ID No BA05/50
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

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

PAGE:1OF 2

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

08-Mar-24

PONGSAK J.

14-Mar-24

08-Mar-24

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 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

www.qcalibration.com

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

EQUIPMENT DIGITAL BALANCE MODEL XS105DU

MANUFACTURER METTLER TOLEDO S/N 1126422905

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

AIR PRESSURE 1010mbar + 1mbar CALIBRATION DATE 08-Mar-24

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

CONDITION OF THIS RESULTS OF CALIBRATION

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

2

. REFERENCE STANDARD INSTRUMENTS :-

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

3. THE CERTIFICATE 1S VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,

4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :-

WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000035 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000065
0.02 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50,0000
3N 4 2 50.0000
3 50.0000
2 5 4 50,0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

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

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




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

Cert. No. : SP23016
Pages 10f3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

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

Approved by :

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Ty Treny 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 28912 106905 02/11/2024
Neutral density filter RM-IN2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Todide solution - KI1-0701-001 CI-0090-22 08/04/2024

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)

Material Certified Values of UUC* Reading Error Uncertainty k

' Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.3 0.05 0.16 2.00

RM-HL 467.82 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 740.0 -0.09 0.16 2.00

-DL
kM 864.94 865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
e bl s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC665P0014
Pages :30f3
Result of calibration : Photometric Accuracy
(Without adjustment)

Material Wavelength Filter S/N Nominal Certified UUC* Reading Error Uncertainty k

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

29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00

. 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0032 2.00

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

%’L 546.1 20914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

& 29381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

g 29360 1.0 1.0222 1.0244 0.0022  0.0030 2.00

a 590.0 29914 0.7 0.7237 0.7234 -0.0003  0.0030 2.00

g 29381 0.5 0.5361 0.5360 -0.0001 0.0031 2.00

2 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 20914 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

aterial Wavelength Solution Certified UUC* Reading Error Uncertainty k

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

E 20 0.2422 0.2462 0.0040 0.0101 2.00

g 40 0.4866 0.4900 0.0034 0.0115 2.00

2 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00

I 80 0.9858 0.9871 0.0013 0.0093 2.00

5 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Umt Under Calibration

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

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

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

. _




SITHIPORN ASSOCIATES CO., LTD. S,

CALIBRATION LABORATORY SITHIPORN) JacwrA
4550C1Iates A e, gy
451—451,:’1 Sirinthorn Read, Bangbumry, Bangplud, Bangkok, 10700 Thailand ""'r:r.,h.\n\“

Tel. +66 2433 B33]

Email : calibration@sithiphorn.com

NSC-TISI-TIS 17025

CALIBRATION 0324

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 :

Cert. No. : SP24020
Pages 1of3

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.

]

WET CHEMISTRY LABORATORY IV

(281+5) °C
¢ 472425 ) Yo

27 AUGUST 2024
27 AUGUST 2024
27 AUGUST 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by :

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

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



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN)
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NSC-TISI-TIS 17025
CALIBRATION 0394

Calibration Method :

Cert. No. : SP24020
Job No. : YC67SP0013
Pages :20f3

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

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

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

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

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology,NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
. Certified Values of UUC* Reading Error Uncertainty k
Material :
Reference Material (nm) {(nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUC#* = Unit Under Calibration




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY S ——

associates._

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331 Email : calibration@sithiphorn.com NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013
Pages :30f3

Result of calibration : Photometric Accuracy

(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k

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

29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00

o 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00

é 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00

T 29360 1.0 0.9821 09820  -0.0001  0.0028 2.00

%‘n 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00

=y 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00

E 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00

E 590.0 29914 0.7 07237 0.7221 -0.0016 0.0029 2.00

..g 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00

2 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00

635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

o Wavelength Solution Certified UUC* Reading Error Uncertainty k

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

E 20 0.2422 0.2418 -0.0004 0.0101 2.00

§ 40 0.4866 0.4852 -0.0014 0.0115 2.00

é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00

; 80 0.9858 0.9842 -0.0016 0.0093 2.00

e 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015814123010
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0117 3.8659
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

— End of Calibration Certificate ———— _
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THAI UNIQUE CO., LTD.

i £
N

.' 80-82 auuilszadifiag WUMUTYUNIAN LUARTEZUAT Njanws 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

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

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0824/22063
Instrument Type : Gas Chromatography
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 : 05/08/2024

ELECTRONIC TEST

CPU Mpass [J FAIL
LCD TEST M pass [J ram
VENT TEST M pass [ FAIL
KEY ECHO TEST M pass O rarL
DESTRUCTION RAM TEST E PASS [ FaIL
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 SCB0.251IDx 15 M

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

SENSITIVITY TEST: Cl15. ( Area count )= 156,955 Counts.

<)
20

VARIAN

SERVICE DEPARTMENT

FR-SV-029 Rev. 04



iRt Ineglia driiia THAI U UNIQUE CO., LTD.

II.' 80-82 auuiszanFillas LUNUIIYUWITHN LUAWTSUAST NTanws 10200
80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

Tel, (- 7(\“"‘} Olf}l , O- 228(! I?R? !—1:( (-2280-1788, E-mail - lhd\utl(’“thmumquc -com, Wch«;ltc : www.thaiunique.com

Detector Sensitivity ( FID )

! [:‘)etecter Response Result Specification
Baseline Noise (uV) | 2.85 < 50
Baseline Drift (%) 0.09 <1
Sensitivity ( S/N for C15) 16,400 > 1,024
Temperature Specification
Temperature Set |J 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 ( %) 1.71 < IS
Retention Time C15( %) 0 < 05

APPROVAL :

Date : 05/08/2024

AV
TAY
(o
%7

SERVICE DEPARTMENT
FR-SV-029 Rev. 04

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

Results Integrated System Testing

I|
Checkout Procedure | FID
Detector Position Front
i Inlet Type o 1079 Injector
C15 Area 1 . 157,309 o
Ci15 Are_a_Z 159359
| C15 Area 3 ! 157,349
C15 Area 4 152,379
Cl15 Area 5 ) 158,379
C15 Area Average | 156,955
*% RSD (<5 %) _ 1.71

L

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(Pass O Fail

Performance by

Date 05/03[2% b+

Comments =

ey T o
Date OG/o0% | LOZ24

I_Rcviewed by

e e e e e e e e e e e,
<)

> €
2N

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 : thawatt@thaiunigue.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CISRT1 ] o 4,128
_CISRT_zm _ 4.128
CISRT3 4.128
CISRTH4 4.128
CISRTS 4.128
C15 RT Average T - _4,128
*% RSD (<0.5% ) 0

# The precision specification should be less than 0.5 % RSD ** ( Relative Standard Dewviation ) 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 E’T/I;uss O Fail ._ s
Performance by
Date 05/03 /2024

Comments =

|
| Reviewed by

Date 6 5/0 3/ T DD Eh

!

b,
¥ /

VARIAN SERVICE DEPARTMENT
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Run File : £:\ \sps2024\cal2024\baseline2024002.run

Method File : D:\Method-GC\star C\Star\TU\cal0203\baseline FID.mth
Sample 1D : Baseline2(24

Injection Date: 5/8/2567 14:01 Calculation Date: 5/8/2567 14:41
Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 39.960 min

¥* T,C Workstation Version 6.20 ** (02511-7390-ae7-0265 **

Chart Speed = 0.56 cm/min Attenuation = 1 Zero Offset = 10%
Start Time 0.000 min End Time = 39.960 min Min / Tick = 1.00
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Print Date:

Title

Run File
Method File
Sample ID

Injecticn Date:

Sat Jan 01 12:06:02 2005

N \sps2024\cal2024\baselinez0z4
\Method-GC\star C\Star\TU\cal(O2
seline2024

£:
D:
Ba

5/8/2567 14:01

Calculation Date:

Page 1 of 1

Q02 .run

03\baseline FID.mth

5/8/2567 14:41

Operatar 1 suwarot Detecteor Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44
Instrument : Sample Rate : 10.00 H=
Channel : Front = FID Run Time : 32.960 min
**% LC Workstation Version 6.20 ** (02511-7390-ae7-0265 **
Run Mode 1 Analysis
Peak Measurement: Peak Area
Calculation Type: External Standard
Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name () (min) (min) {counts) Code (sec) Codes
Totals: 0.c000 0

Total Unidentified Counts :

Identified Peaks:

C

Detected Peaks: 0 Rejected Feaks:

Multiplier: 1 Divisor: 1 Unidentified Peak Factor:

Baseline Cffset: —-16 microVolts 1583 1l microvVelts

Noise (used): 22 microvVolts - mecnitored before this run

Manual injection

Data Handling: No peaks

e R ki o i i o



Title

Run File
Methed File
Sample ID

Injection Date:

Operator :
Workstation:
Instrument :
Channel 2

f:\ \sps2024\cal2024\fid2024003.run
d:\cafid2024003-front.mth

FID2024

E/8/2567 9:26

B/B/2567 9:16 Calculation Date:

suwarot Detecter Type: 3800 (10 Velts)
GC-LAR Bus Address : 44

Sample Rate 10.00 Hz
Front = FID Run Time 7.993 min

** LC Workstation Version 6.20 ** (02511-7390-2e7-0265 **

Chart Speed
Start Time

ci14

C15

Cc18

Il

Il

2.83 em/min Attenuation = 205 Zero Qffset = 8%
0.000 mirn End Time = 7,983 min Min / Tick = 1.00
% 0.0 0.1 0.2 0.3 0.4
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Print Date: Sat Jan 01 19:35:30 2005 Page 1 of 1

Title
Run File
Method File

£:\ \sps2024\cal2024\£id2024003.run
d:\fid2024003-front.mth

Sample ID FID2024

Injection Date: 5/8/2567 9:16 Calculation Date: 5/B/2567 9:26
Operator : suwarot Cetector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

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

** LC Workstation Version 6.20 ** 02511-73%0-aa7-0265 **

Run Mode i Analysis
Peak Measurement: Peak Area
Calculation Type: External Standard

Ret. Time Width
Peak FPeak Result Time Offset Area Sep. 1/2 Status
No . Wams ) (min) (min) (counta) Code (s=c¢) Codes
1 C14 54.1202 3.509 -D.005 163565 BE o3 c
2 als 53 .5241 o I -D.008 157309 BB 2.2 £
3 SL6 52.2361 4.624 0.001 146804 BB 2:3 &
Totals: 159.8804 -0.009 1704289
Status Codes:
C - Out of calibration range
Total Unidentified Counts : 62332200 counts
betected Peaks: 11 Rejected Peaks: 0 Identified Peaks: 3
Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0
Baseline Cffset: -29 microvVolts LBB;: 1 microvVolts
Noise (used): 28 microVolts — monitored before this run

Manual injection

Calib. ocut of range; No Recovery Action Specified
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S.P.S Consulting Service Co.,Ltd.

Sample ID:

fid std

Operator (Inj):

Injection Date:

Calc Date;

Run Time (min):

Workstation:

Instrument (Inj):

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

4:.

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2024\fid2024001.run

A =FID 10 V RESULTS

mVolts | g
600— 3
500— i”
\
400— K '
300— ‘
200 \ } }
|
100— | |
0—— e =¥ _.)I | B J AL ,‘
=70- -
JI 2 |3 |4 ls 6 4
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Cl4 152.6865 3.518 163565 BB 2.2
2 Cl5 147.1889 4.128 157309 BB 2.3
3 Clé ] 138.7997 4.705 146804 BB 2.3
| Totals I 438.6751 | | 467678
o ; ;
iﬁ' THAI UNIQUE CO.,LTD. 10f1




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

Sample ID: fid

Operator (Inj):
Injection Date:
Calc Date:

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

std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

e

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2024\fid2024002.run

A=FID 10 V RESULTS

m\r’olti s o
600~ T
500— "
400— ‘
00— | |
| I
200— ? | I
100— } /I }
0 et oo s g o __J e — IL_.._J' S
=70
| 2 5 4 ks s b |
Minutes
| Peak No I Peak Name | Result () ‘ Ret Time Peak Area | Sep. Code Width 1/2
(min) (counts) (sec)

|

| Cl4 152.6865 3518 168565 BB 22

2 Cl5 137.1189 4,128 159359 BB 2.3

3 Clé 128.7997 4.705 || 147834 BB 23

| Totals 418.6042 475758
10f1

|
ﬁi THAI UNIQUE CO.,LTD.




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

Sample 1D:

Operator (Inj):
Injection Date:
Calc Date:

Run Time (min):

Workstation:
Instrument (Inj):

fid std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

VARIAN
Run Mode:

Peak Measurement: Peak Area
External Std.

Analysis

Calculation Type:

¢:\star\data\tu\cal2024\fid2024003.run

A =FID 10 V RESULTS

mVnII; | 3 -
600— l 3]
500— ' 11“
400—
300— | |
200— } ’
100— | |
|
=70 ]
Minutes
= 2 5
Peak No Peak Name Result () l Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Cl4 152.7865 3.518 169535 BB 2.3
2 Cl5 197.1159 4.128 157349 BB 2.3
3 Clé6 128.5997 4,705 149834 BB 2.3
| Totals 478.5021 | 476718 J
10f1

ﬁi THAI UNIQUE CO.,LTD.



S.P.S Consulting Service Co.,

Ltd.

Sample ID: fid std
Operator (Inj): suwarot
Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Calculation Tvpe:

External Std.

c:\star\data\tu\cal2024\fid2024004.run

A =FID 10 V RESULTS

wvois] [ -
600— ‘ o
500— &v
400— ‘
300—
200— }
100— ‘| |
|
70
|i !2 -[3 j41- |5 Iﬁ |? !
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
| (min) (counts) (sec)
1 Cl4 _ 162.7865 3.518 165521 | BB 2.2
2 C1s | 157.1159 | 4.128 152379 BB 2.3
3 Cl6 138.5997 | 4.705 146834 BB 23|
Totals 458.5021 464734
1 0f1

ﬁi THAI UNIQUE CO.

,LTD.



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

Sample [D:

Operator (Inj):

Injection Date:

Calc Date:

Run Time (min):

Workstation;

Instrument (Inj):

fid std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

VARIAN

Run Mode:
Peak Measurement: Peak Area

Analysis

Calculation Type: ~External Std.

c:\star\data\tu\cal2024\fid2024005.run

A =FID 10 V RESULTS

m\’olts_ | 3 "
6U0— 9
500—
400—
300— ‘
200— \ '
100— ‘ |
n_él ll__,,_r———-— SN =gty I L )l L
=70
Minutes
5 8 5
Peak No Peak Name Result () Ret Time Peak Area Sep. Code " Width 1/2
(min) (counts) (sec)
|
| Cl4 162.7965 3.518 164521 BB 2.2
2 B 137.1159 4.128 158379 BB 2.3
| 3 Clé 128.1947 4.705 149834 BB 2.3
| Totals 428.1071 472734
1 Of1

7 |
ﬁi THAI UNIQUE CO.,LTD.




":'* Agilent Technologies

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006750304

This analytical reference material was manufactured and verified in acgordance with an ISO 9001 registered quality system,

and the analyte concentrations were verified by an 1SO 17025 accredited laboratory. The certified value for each analyte was
determined gravimetrically.

Concentrations:

n-tetradecane 0.218 g/L (= 0.5%) 0.033 wiw %
n-pentadecane 0.218 g/L (£ 0.5%) 0.033 wiw %
n-hexadecane 0.218 g/L (£ 0.5%) 0.033 wiw %

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 I1SO 9001.

Purities:
n-tetradecane 99.6%
n-pentadecane 99%
n-hexadecane 99.5%
hexane 99%

Typical Analytical Spectrum or Chromatography

GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane

CId Cis

A ]I hexane | Clé
i

GC Candilions:

Agilent 6590 GC

Column - Agilent 190913413

FID /| SPLITLESS

Carrier - 25 FSI

Oven - 40 to 9008 Z5tmin
DU 1o 17068 15/min
hold 2 min

Date of release: 30 June 2023
Date of expiration: 31 July 2025

QMS Representative



WNIC WK Electric Co.Lid.

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

Certificate of Calibration

Certificate No.: WK2312-031-1 Page. 1 of 2

Customer : THAI UNIQUE CO., LTD.
80-82 PRACHATHIPATAI RD., BANGKHUNPHROM,
PRANAKORN, BANGKOK 10200

Instrument : AMD Flow Meter Ambient Temperature 1 (2312) °C
Manufacturer  : Agilent Technologies Humidity : (50 +15) %RH
Model : G6691A Received Date : 6-Dec-23
Serial No. : MY16470347 Calibrated Date ! 7-Dec-23
Identity No. : SV-DF-001 Issued Date : 12-Dec-23
Range - 0 mVmin to 760 ml/min Calibrated Location ! In Lab
Resolution : See to data

Calibration Method ¢ CP-WK-M10

Reference standard instruments :

Instrument Serial No. Certificate No Due Date Traceability to
Flow Calibrator 140215-134 1.202304114-001 18-Apr-25 MIT
Primary Flow Calibrator 1107-S WK2305-049-5 22-May-24 WK Electric Co.,Ltd.

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

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

Calibrated by : Mr.Taywanat Hansuwankul Approved by :

Authorized Signatory

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

F5100 REV.00 27 Oct 16



\)/z’( WK Electric Co.Lid.

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

Calibration Results

Certificate No. : WK2312-031-1 Page 2 0of 2
Calibration Result of the Accuracy
Function : Flow Measurement
Range : 0 ml/min to 7560 ml/min
Resolution : 0.01/0.1/1 ml/min
Unit : ml/min
UUC Setting STD Usncentainty Tolerance Limit
Scale olimin Reading Fexor (%) (Valiua.i)
. ml/mi
0 0.00 0.00 0.00 3.3 -0.20 ~ 0.20
50 50.7 61.15 -0.45 3.3 48.80 ~ 51.20
300 300 300.4 0.4 3.3 293.8 ~ 306.2
450 450 450.7 -0.7 3.3 4408 ~ 459.2
5560 550 549.6 0.5 3.3 633.5 ~ b566.6
650 650 649.3 0.7 3.3 630.5 ~ 669.56
700 700 699.2 0.8 3.3 679.0 ~ 721.0

(X) Without Adjustment ( ) After Adjustment

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

in writing from the laboratory.
*%%% End of Certificate™***

: F5100

REV.00 27 Oct 16



Measuretronix Limited

2425/2 Lat Phrao Road, Saphan Song ; A
Wangthonglang, Bangkok 10310, Thailand AT
Phone : 0-2514-1000, 0-2514-1234

| Fax:0-2514-0001, 0-2514-0003 NSC-TISI-TIS 17025

CALIBRATION 0210

i Website : www.measuretronix.com

Certificate of Calibration

Certificate Number : LF24-0278

Equipment : Thermometer
Manufacturer : Fluke

Model : 91

Serial Number : 5910857

Asset Number : 5910857

Customer - Thai Unique Co., Ltd.

80-82 Prachathipatai Road,
Bangkhunphrom, Pranakorn,

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

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

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

The measurements marked with an asterisk (*) in this certificate are outside our range of accreditation. They have been
included for completeness.

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

Calibrated by Approved by

Metrology Technician Cal-Lab Manager

Certificate No. : 1LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rev.07 Date : 05-Jun-2024 Measuretronix Cal-Lab



Measuretronix Limited

Calibration Report

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

Note : Refer to Fluke 51,52 Operator's Manual Rev | 3/86, Oct 1985 X -
Environment condition

Customer ; Thai Unique Co., Ltd. Temperature : 23 °C+3 °C
Address : 80-82 Prachathipatai Road, Humidity : 50 %RH + 20 %RH
Bangkhunphrom, Pranakarn,
Bangkok 10200

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

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

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

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

Remark : The ynits of uncertainty values in this report are referred to the below details :
"Volt " or " V' for voltage, " Ampere " or " A " for current, " Ohm " or "1 " Jor resistance, " Farad " or
"F "for capacitance, "Hertz " or " Hz " for frequency, "deg C" or "°C" for degree Celsius, "deg F " or "°F"
Jor degree Fahrenheit, etc.

Standard Used
Serial/Asset Description Traceable Cert.No. Cal.Date Due Date
6400011 Fluke 5500A Calibrator NIMT EE-0017-24 7-Mar-2024  6-Mar-2025

Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 2 of 3




Test Data

TEST RANGE Nominal Uuc Tol. Test Error Uncertainty
Value (+/-) Result (+/-)
THERMOCOUPLE MEASUREMENT CALIBRATION
TYPE K THERMOCOUPLE
1 -195.0 °C* 0.9 °C =195.:4 °C =54 20 0.27 °C
2 =108.0 ¢ 0.8 °C =100, 5 %C =0.5 °C 0.21 °¢
3 =50.0 °C 0.8 °C =50.2%C .2 °C 0.21 €
< 0.0 °C 0.7 °¢ 0.0 °C 0.0 2C .21 °¢
5 100.0 "¢ 0.8 °C 100.1 °C Rl 2 0.21 =C
6 300.0 °cC 1.0°€ 300.2°¢ 0.2 °C 0.21 °C
7 500.0 °C i 209 500.1 °C 0.1 °C B2 28
8 1365.0 °C 251-0Q 1365.2 °¢ 0.2 °C 0.32 °C
TYPE J THERMOCOUPLE
9 =395 0w .6 °¢ -194.4 °C 0.6 °C B.22°C
10 -100.0 °C 0.9 =¢ =899.3 °¢ Q.7 ¢ 0. 18 °¢
11 -50.0 °C 8,9 =¢ -49.4 °C 0.6 °C 0.18 °C
12 8.8 °¢ .8 °¢ 0.5 °C 0.5°¢ 0. 18°C
13 100.0 °C 0.9 °¢ 100.4 °C 0.4 °C 0.18 °C
14 300.0 °C p LS o 300.8 °C 3 1 e o 0.18 °C
15 155.0 ¢ 1.6 %€ 553 "6 0.3°¢ 0.18 °C
End of Calibration Report
Certificate No. : LF24-0278 Model : 51 Serial No.: 5910857 Page 3 of 3




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 15ih March, 2019

Service Manager




seaULdsgluUsseNNIA




b, e,

NSC-TISI-TIS 17025
A73-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

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

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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

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

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

Date of Receipt : 22 Feb. 2024

Date of Calibration : 4 Mar. 2024 -

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoa Industrial Estate, Sukhurmvit Road, 196 Phahonyathin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chanawat Samutprakan 10280, Thalland  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) O 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

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



NSC-TISI-TIS 17025
A72-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

1. Sound Pressure Level

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

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%

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

Calibrated by : Approved by :

S T
Electrical ancﬂf(}ﬁ-ﬂl&-‘:ﬁarﬁs Laboratory
Date of Calibration : 4 Mar. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 5 Mar. 2024 Ref : 2011267022200795001
End of Certificate 2/2

The results relate only to the items tes calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless

ritten permission is obtained from the sovernor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Read, Chatuchak, Bangkek 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) O 2577 9000 lel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail ; mtc@tistr.or.th E-mail : sumales@tistr.or.th
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Noise R_487/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

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

Due Date | 04 March 2025 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R02 ACO 6236 00132029 01 August 2024 93.9 93.9
ACO-R03 ACO 6236 00132031 01 August 2024 93.9 93.9
ACO-R05 ACO 6236 00142020 01 August 2024 94.0 93.9
ACO-R08 ACO 6236 00152082 01 August 2024 93.9 93.9
ACO-R09 ACO 6236 00172035 01 August 2024 93.9 93.9
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
93.85 + 0.10 dB
(TISTR)

Calibrated by : Approved by :
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235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160

E.ﬁ'@ QUALITY CALIBRATION CO., LTD.
= Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

e
NSC-TISI-T1S17025
CALIBRATION 0049

CERTIFICATE No : 24E6416 PAGE: 1 OF 3
REFERENCE No : 73694-1

Certificate of Calibration

EQUIPMENT : 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 5 - ATSAWINY.

CALIBRATION DATE - 27-Jun-24

APPROYED BY

ISSUED DATE 2 27-Jun-24

RECEIVED DATE : 24-Jun-24

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

F-GO10 REV 03



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 : 24E6416 PAGE : 2 OF 3

Calibration Report

EQUIPMENT 3 pH METER

MANUFACTURER H HANNA MODEL £ HI 3512

ID No : pH 04/56 SERIAL NUMBER : TH118035
RECEIVED DATE 2 24-Jun-24 CALIBRATION DATE 27-Jun-24
AMBIENT TEMPERATURE : 235 e RELATIVE HUMIDITY : S0%RH % 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION
I. 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 READING THE VALUE COMPARED

WITH THE CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER
2, REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUMENT MODEL LOT No CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC784945 4880-14413915 24-Aug-25
2) pH STANDARD SOLUTION 00651-08 CC785578 4881-14430633 31-Aug-25
3) pH STANDARD SOLUTION 00651-10 CC787086 4882-14483317 21-8ep-23
4) PROCESS CALIBRATOR CA150 9186079 24E1251 09-Apr-25
5) BATH 260014 1247 48074 23T9014 13-Sep-24
6) THERMOMETER WITH PROBE 421504 55000379 2379623 13-Sep-24

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

mY uuc CORRECTION vuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(= mV) k
414.11 414.8 -0.69 -0.115 0.15 2.00
354.95 355.5 -0.55 0.884 0.15 2.00
295.80 296.4 -0.60 1.885 0.15 2.00
236.64 237.1 -0.46 2.886 0.15 2.00
177.48 178.0 -0.52 3.887 0.15 2.00
118.32 118.8 -0.48 4.887 0.15 2.00
59.16 59.6 -0.44 5.887 0.15 2.00
0.00 0.4 -0.40 6.888 0.15 2,00
-59.16 -58.7 -0.46 8.101 0.15 2.00
-118.32 -117.9 -0.42 9.345 0.15 2.00
-177.48 -177.4 -0.08 10.589 0.15 2.00
-236.64 -236.4 -0.24 11.834 0.15 2,00
-295.80 -294.5 -1.30 13.077 0.15 2.00
-354.95 -334.7 -0.25 14.322 0.15 2.00
-414.11 -413.9 -0.21 15.565 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 : 24E6416 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
4.015 4.011 0.004 3.905 0.012 2.00
7.003 7.003 0.000 6.972 0.012 2.00
10.009 10.014 -0.005 9.570 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 (+°C) k
25.004 25.0 0.004 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

F-G01



QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160 ik A
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e~ | |
www.calibration.com

NEC-TISI-TIS1 7025
CALIBRATION 0049

CERTIFICATE No : 24M2229 PAGE 1 OF2
REFERENCE No : 72448-3

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE £ 08-Mar-24

APPROVED BY

ISSUED DATE : 14-Mar-24

RECEIVED DATE : 08-Mar-24

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

F-GO10 REV 03



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 : 24M2229 PAGE : 2 OF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA2248-CW

MANUFACTURER : SARTORIUS S/N : 36591843

ID No & BA 09/61 RECEIVED DATE g 08-Mar-24

AIR PRESSURE 2 1010mbar + Imbar CALIBRATION DATE : 08-Mar-24

AMBIENT TEMPERATURE : il G ) s RELATIVE HUMIDITY : 55 %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

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

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

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION ;: NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

o

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0001 -0.0001 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
I 100.0000
3TN 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

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

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




%\ Harikul Science Co.,Ltd.

i‘ 694 Soi Ratchadanivet 24, Pracharatbamph
7 9 ; phen,
;’) HARBIKUL Samsaennok, Huaikhwang, Bangkok 10310

’*"-“'?-__'i_-,‘ SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com
CERT.No.: HS-VO15C Certificate of Calibration
Calibration Date : 20 Mar 24 Model . YSI 5000
Submitted by : ASIA LAB @ CONSULTANT CO.LTD SIN : 15B100751
184 Soi Phutthamonthon Sai 2 Soi 12, Probe : YSI 5010
Bangphai, Bangkae, Bangkok 10160 SIN : 22D100097
ID NO.
Avg Room Temp : 20 °C Air Temp ref : S/N. F8065C26
Avg Water Temp : 20 °C ' Barometric ref : S/N. FB065C26
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11430
Salinity : 0 ppt
Technician . Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/l)

Measurement 1 (mg/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) s -
Measurement 5 (mg/l) 9.08 (PASS) o -
Measurement 6 (mg/l) g9.08 (PASS) - =
Measurement 7 (mg/) g.08 (PASS) : -
Measurement 8 {mg/l) 9.08 (PASS)

Measurement 9 (mg/t) 9.08 (PASS)

Measurement 10 (mg/l) 9.08 (PASS) B

Mean Measurement 9.08 mg/l : -
Inaccuracy 0.01 mg/l

s e ————1 : PAE;S) .........................................................................................................................................................

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

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) (Supreecha Sumaritam)



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 : 24T0774
REFERENCE No: 71986-2

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

COD REACTOR
HACH

DRB 200
15110C0235
CRB 05/59

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

PAGE: 1 OF 2

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

CHAICHARN CH.

5-Feb-24

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 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 : 24T0774 PAGE 2 0F 2

Calibration Report

EQUIPMENT s COD REACTOR

MANUFACTURER : HACH MODEL : DRB 200

ID NUMBER : CRB 05/59 SERIAL NUMBER : 15110C0235
RECEIVED DATE : 5-Feb-24 CALIBRATION DATE - 5-Feb-24
AMBIENT TEMPERATURE 5 2380126 RELATIVE HUMIDITY 52 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. 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.

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 23T6640 14-Jul-24
. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
_THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

h = L

©EE
eoe

O,
(9
@
o

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

I 150.2 150.1
g 2 150.2 150.1
) 3 150.2 149 8
2 4 149.9 150.3
=~ 5 150.1 149.8
= 6 150.7 149.6
o £ 7 149.9 150.2
= B =
£ 35 8 149.9 149.6
2= 9 150.8 150.4
5 10 149.5 150.1
5 1 150.2 150.6
£ 12 150.0 150.1
g 13 149.5 149.6
= 14 149.5 149.4
15 149.6 149.5
Uncertainty of Measurement(x “C) 0.86 0.86

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUL

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

F-GO




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

(F250+"57) 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/IEC 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.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Method :

Cert. No. :
: VC66SP0014
:20f3

Job No.
Pages

SP23016

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

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

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

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

Condition of this result of calibration :

1. Certified reference materials

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

UUC* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
P 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

E 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

% 29360 1.0 0.9821 0.9849  0.0028 . 0.0030 2.00

iu"n 546.1 209014 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

% 29360 1.0 1.0222 1.0244 0.0022 0.0030 2.00

= 590.0 29914 0.7 0.7237 0.7234 -0.0003  0.0030 2.00

g 29381 0.5 0.5361 0.5360 -0.0001 0.0031 2.00

2 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 20914 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

I\'iatcrial Wavelength Solution Certified UUC* Reading Error Uncertainty k

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

E 20 0.2422 0.2462 0.0040 0.0101 2.00

g 40 0.4866 0.4900 0.0034 0.0115 2.00

2 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00

I 80 0.9858 0.9871 0.0013 0.0093 2.00

5 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Unit Under Calibration

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

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

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS12-04-4-020664




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451—451,:’1 Sirinthorn Read, Bangbumry, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 B33] Email : calibration@sithiphorn.com

SITHIPORN),

NSC-TISI-TIS 17025
CALIBRATION D394

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

Location : WET CHEMISTRY LABORATORY IV

Ambient Temperature: (28.1=5)

Relative Humidity : (472+£25)
Received Date : 27 AUGUST 2024
Calibration Date : 27 AUGUST 2024
Date of Issue : 27 AUGUST 2024
Calibrated by :

Approved by :

°C
%

Nathakorn Pisutpaisan

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

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



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN
associates — i Q.
NSC-TISI-TIS 17025
CALIBRATION 0394

Calibration Method :

Cert. No. : SP24020
Job No. : YC67SP0013
Pages :20f3

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

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

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

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

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology,NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
. Certified Values of UUC* Reading Error Uncertainty k
Material :
Reference Material (nm) {(nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUC#* = Unit Under Calibration
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Result of calibration : Photometric Accuracy

(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k

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

29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00

o 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00

é 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00

T 29360 1.0 0.9821 09820  -0.0001  0.0028 2.00

%‘n 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00

=y 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00

E 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00

E 590.0 29914 0.7 07237 0.7221 -0.0016 0.0029 2.00

..g 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00

2 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00

635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

o Wavelength Solution Certified UUC* Reading Error Uncertainty k

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

E 20 0.2422 0.2418 -0.0004 0.0101 2.00

§ 40 0.4866 0.4852 -0.0014 0.0115 2.00

é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00

; 80 0.9858 0.9842 -0.0016 0.0093 2.00

e 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015814123010
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0117 3.8659
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

— End of Calibration Certificate ———— -



AMATNAL




235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160

El.i?:'EI QUALITY CALIBRATION CO., LTD.
= Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

NSC-TISI-T1S17025
CALIBRATION 0049

CERTIFICATE No : 24E6416 PAGE: 1 OF 3
REFERENCE No : 73694-1

Certificate of Calibration

EQUIPMENT : 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 5 - ATSAWINY.

CALIBRATION DATE - 27-Jun-24

APPROYED BY

ISSUED DATE 2 27-Jun-24

RECEIVED DATE : 24-Jun-24

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

F-GO10 REV 03



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 : 24E6416 PAGE : 2 OF 3

Calibration Report

EQUIPMENT 3 pH METER

MANUFACTURER H HANNA MODEL £ HI 3512

ID No : pH 04/56 SERIAL NUMBER : TH118035
RECEIVED DATE 2 24-Jun-24 CALIBRATION DATE 27-Jun-24
AMBIENT TEMPERATURE £ 235 e RELATIVE HUMIDITY : S0%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 READING THE VALUE COMPARED

WITH THE CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER
2, REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUMENT MODEL LOT No CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC784945 4880-14413915 24-Aug-25
2) pH STANDARD SOLUTION 00651-08 CC785578 4881-14430633 31-Aug-25
3) pH STANDARD SOLUTION 00651-10 CC787086 4882-14483317 21-8ep-23
4) PROCESS CALIBRATOR CA150 9186079 24E1251 09-Apr-25
5) BATH 260014 1247 48074 23T9014 13-Sep-24
6) THERMOMETER WITH PROBE 421504 55000379 2379623 13-Sep-24

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

mY uuc CORRECTION vuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(= mV) k
414.11 414.8 -0.69 -0.115 0.15 2.00
354.95 355.5 -0.55 0.884 0.15 2.00
295.80 296.4 -0.60 1.885 0.15 2.00
236.64 237.1 -0.46 2.886 0.15 2.00
177.48 178.0 -0.52 3.887 0.15 2.00
118.32 118.8 -0.48 4.887 0.15 2.00
59.16 59.6 -0.44 5.887 0.15 2.00
0.00 0.4 -0.40 6.888 0.15 2,00
-59.16 -58.7 -0.46 8.101 0.15 2.00
-118.32 -117.9 -0.42 9.345 0.15 2.00
-177.48 -177.4 -0.08 10.589 0.15 2.00
-236.64 -236.4 -0.24 11.834 0.15 2.00
-295.80 -294.5 -1.30 13.077 0.15 2.00
-354.95 -334.7 -0.25 14.322 0.15 2.00
-414.11 -413.9 -0.21 15.565 0.15 2.00

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

CERTIFICATE No : 24E6416 PAGE :3 OF 3
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
2, DISPLAY UNIT WITH pH ELECTRODE S/N: 0908 1C6M
STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (- pH) k
4.015 4,011 0.004 3.905 0.012 2.00
7.003 7.003 0.000 6.972 0.012 2.00
10.009 10.014 -0.005 9.570 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
() (°C) (°C) ADIUSTMENT (£°C) k
25.004 25.0 0.004 --- 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

F-GO10 REV 03



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY
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Cert. No. : SP23016
Pages 10f3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

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

Approved by :

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

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

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Method :

Cert. No. :
Joh No.
Pages

SP23016

: VC66SP0014
:20f3

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

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

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

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

Condition of this result of calibration :

1. Certified reference materials

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

UUC* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
P 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

E 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

% 29360 1.0 0.9821 0.9849  0.0028 . 0.0030 2.00

iu"n 546.1 209014 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

% 29360 1.0 1.0222 1.0244 0.0022 0.0030 2.00

= 590.0 29914 0.7 0.7237 0.7234 -0.0003  0.0030 2.00

g 29381 0.5 0.5361 0.5360 -0.0001 0.0031 2.00

2 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 20914 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

I\'iatcrial Wavelength Solution Certified UUC* Reading Error Uncertainty k

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

E 20 0.2422 0.2462 0.0040 0.0101 2.00

g 40 0.4866 0.4900 0.0034 0.0115 2.00

2 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00

I 80 0.9858 0.9871 0.0013 0.0093 2.00

5 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Unit Under Calibration

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

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

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS12-04-4-020664




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451—451,:’1 Sirinthorn Read, Bangbumry, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 B33] Email : calibration@sithiphorn.com

SITHIPORN),

NSC-TISI-TIS 17025
CALIBRATION D394

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

Location : WET CHEMISTRY LABORATORY IV

Ambient Temperature: (28.1=5)

Relative Humidity : (472+£25)
Received Date : 27 AUGUST 2024
Calibration Date : 27 AUGUST 2024
Date of Issue : 27 AUGUST 2024
Calibrated by :

Approved by :

°C
%

Nathakorn Pisutpaisan

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

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



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN
associates — i Q.
NSC-TISI-TIS 17025
CALIBRATION 0394

Calibration Method :

Cert. No. : SP24020
Job No. : YC67SP0013
Pages :20f3

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

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

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

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

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology,NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
. Certified Values of UUC* Reading Error Uncertainty k
Material :
Reference Material (nm) {(nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUC#* = Unit Under Calibration



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN, I

451-451/1 Sirinthorn Road, Bangbumr©u, Bangplud, Bangkok, 10700 Thailand assoclates - 2 N

Tel. +66 2433 8331 Email : calibration@sithiphorn.com NSC-TISI-TIS 17025
CALIBRATION D394

Cert. No. : SP24020
Job No. : VC67SP0013
Pages :3of3

Result of calibration : Photometric Accuracy

(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k

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

29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00

o 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00

P 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00

% 29360 1.0 0.9821 0.9820  -0.0001  0.0028 2.00

%‘n 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00

=y 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00

E 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00

E 590.0 29914 0.7 07237 0.7221 -0.0016 0.0029 2.00

..g 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00

2 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00

635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

o Wavelength Solution Certified UUC* Reading Error Uncertainty k

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

E 20 0.2422 0.2418 -0.0004 0.0101 2.00

§ 40 0.4866 0.4852 -0.0014 0.0115 2.00

é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00

; 80 0.9858 0.9842 -0.0016 0.0093 2.00

e 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015814123010
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0117 3.8659
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

— End of Calibration Certificate ———— -
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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@thaimnique.com, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0824/22063
Instrument Type : Gas Chromatography
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 : 05/08/2024

ELECTRONIC TEST

CPU Mpass [J FAIL
LCD TEST M pass [J ram
VENT TEST M pass [ FAIL
KEY ECHO TEST M pass O rarL
DESTRUCTION RAM TEST E PASS [ FaIL
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 SCB0.251IDx 15 M

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

SENSITIVITY TEST: Cl15. ( Area count )= 156,955 Counts.

<)
20

VARIAN

SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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THAI UNIQUE CO., LTD.
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Tel. 0-2629- OI‘}I

Detector Sensitivity ( FID )

80-82 nuulszaniillas WU IIYUNTHY LUANTS
80-82 Prachathipatai Rd.,
, 0-2280- I?R? !—u 0—2281]-!?88 E-mail

Bangkhunphrom, Pranakorn,
* lhd\utl(’“tlmlumquc -com, Website -

uAT NN 1 0200

Bangkok 10200

WWW lhammque cnm

Detector Response Result Speuf’canon
Baseline Noise (uV) .85 < 50
Baseline Drift (%) 0.09 <1
Sensitivity ( S/N for C15) 16,400 > 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 ( %) 1.71 < IS
Retention Time C15( %) | _ 0 < 05

APPROVAL :

Date : 05/08/2024

N\
TAY

VARIAN

2
[

SERVICE DEPARTMENT
FR-SV-029 Rev. 04



Te U3Em Inegin 91fia THAI UNIQUE CO., LTD.

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

Results Integrated System Testing

.|
. Checkout Procedure | FID
Detector Position B Front
i Inlet Type 1079 Injector
C15 Area 1 157,309 _
Ci15 Are;i_; 159359
C15 Area 3 157,349
C15 Area 4 152,379
Cl15 Area 5 158,379
C15 Area Average | 156,955
*% RSD (<5 %) _ 1.71

* 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(Pass O Fail

Performance by

Date

Comments =

: PNl T - e
I_RCVIGWEd by Date OS5/ oY | LDZ4-

VARIAN SERVICE DEPARTMENT



EE—am  1i3HN Inogin dfin THAI UNIQUE CO., LTD.
Il' 80-82 auudszBflas wwaamnsyunsne luanszuas n3aunwne 10200

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
- ;ect_{)r_l;ogt;m Front
Inlet Type 1079 Injector
CISRT1 T o 4,128
_CISElT-z. _ ‘ 4.128
CISRT3 4.128
CISRTH4 4.128
CISRTS 4.128
[~ C15 RT Average o _4,128
| *% RSD (<05 %) 0

# The precision specification should be less than 0.5 % RSD ** ( Relative Standard Dewviation ) 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 E’T/I;us:s LD Fail

Date 05/08 /2024

Comments

| Reviewed by Date O 5/ O 3/ 29024

VARIAN SERVICE DEPARTMENT



Title -

Run File : £:\ \sps2024\cal2024\baseline2024002.run

Method File : D:\Method-GC\star C\Star\TU\cal0203\baseline FID.mth
Sample 1D : Baseline2(24

Injection Date: 5/8/2567 14:01 Calculation Date: 5/8/2567 14:41
Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 39.960 min

¥* T,C Workstation Version 6.20 ** (02511-7390-ae7-0265 **

Chart Speed = 0.56 cm/min Attenuation = 1 Zero Offset = 10%
Start Time 0.000 min End Time = 39.960 min Min / Tick = 1.00

Il

Oy 0.0 05 R "5 20
4 i mVolts

&
aid
4-
5-
G-
7+
8-
9-
10-

12 -
13-

15+
16 - ]
17 -
18-
19-
20 -
21 -
22 3
23 -
24 -
25 -
26 -
27 -
26 -
29 -
30 -
31 -
2. |

a3 1
34 -
35-
36 -
574
38 -
39 -




Print Date:

Title

Run File
Method File
Sample ID

Injecticn Date:

Sat Jan 01 12:06:02 2005

N \sps2024\cal2024\baselinez0z4
\Method-GC\star C\Star\TU\cal(O2
seline2024

£:
D:
Ba

5/8/2567 14:01

Calculation Date:

Page 1 of 1

Q02 .run

03\baseline FID.mth

5/8/2567 14:41

Operatar 1 suwarot Detecteor Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44
Instrument : Sample Rate : 10.00 H=
Channel : Front = FID Run Time : 32.960 min
**% LC Workstation Version 6.20 ** (02511-7390-ae7-0265 **
Run Mode 1 Analysis
Peak Measurement: Peak Area
Calculation Type: External Standard
Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name () (min) (min) {counts) Code (sec) Codes
Totals: 0.c000 0

Total Unidentified Counts :

Identified Peaks:

C

Detected Peaks: 0 Rejected Feaks:

Multiplier: 1 Divisor: 1 Unidentified Peak Factor:

Baseline Cffset: —-16 microVolts 1583 1l microvVelts

Noise (used): 22 microvVolts - mecnitored before this run

Manual injection

Data Handling: No peaks

e R ki o i i o



Title

Run File
Methed File
Sample ID

Injection Date:

Operator :
Workstation:
Instrument :
Channel 2

f:\ \sps2024\cal2024\fid2024003.run
d:\cafid2024003-front.mth

FID2024

E/8/2567 9:26

B/B/2567 9:16 Calculation Date:

suwarot Detecter Type: 3800 (10 Velts)
GC-LAR Bus Address : 44

Sample Rate 10.00 Hz
Front = FID Run Time 7.993 min

** LC Workstation Version 6.20 ** (02511-7390-2e7-0265 **

Chart Speed
Start Time

ci14

C15

Cc18

Il

Il

2.83 em/min Attenuation = 205 Zero Qffset = 8%
0.000 mirn End Time = 7,983 min Min / Tick = 1.00
% 0.0 0.1 0.2 0.3 0.4
" ’ ’ ’ ¥ Volts
9 <WI=2.0
|
24
3_
= — =
F. 5|
' = E——— =——— ——4.118
B e — ——4. 694
5-
|
|
B-



Print Date: Sat Jan 01 19:35:30 2005 Page 1 of 1

Title
Run File
Method File

£:\ \sps2024\cal2024\£id2024003.run
d:\fid2024003-front.mth

Sample ID FID2024

Injection Date: 5/8/2567 9:16 Calculation Date: 5/B/2567 9:26
Operator : suwarot Cetector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

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

** LC Workstation Version 6.20 ** 02511-73%0-aa7-0265 **

Run Mode i Analysis
Peak Measurement: Peak Area
Calculation Type: External Standard

Ret. Time Width
Peak FPeak Result Time Offset Area Sep. 1/2 Status
No . Wams ) (min) (min) (counta) Code (s=c¢) Codes
1 C14 54.1202 3.509 -D.005 163565 BE o3 c
2 als 53 .5241 o I -D.008 157309 BB 2.2 £
3 SL6 52.2361 4.624 0.001 146804 BB 2:3 &
Totals: 159.8804 -0.009 1704289
Status Codes:
C - Out of calibration range
Total Unidentified Counts : 62332200 counts
betected Peaks: 11 Rejected Peaks: 0 Identified Peaks: 3
Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0
Baseline Cffset: -29 microvVolts LBB;: 1 microvVolts
Noise (used): 28 microVolts — monitored before this run

Manual injection

Calib. ocut of range; No Recovery Action Specified

AR AL AN AANAE AL T A A o hod ok ko ra ek ok e W W R et I o o S VI e T S SR TR SR e a S ST



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

Sample ID:

fid std

Operator (Inj):

Injection Date:

Calc Date;

Run Time (min):

Workstation:

Instrument (Inj):

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

4:.

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2024\fid2024001.run

A =FID 10 V RESULTS

mVolts | g
600— 3
500— i”
\
400— K '
300— ‘
200 \ } }
|
100— | |
0—— e =¥ _.)I | B J AL ,‘
=70- -
JI 2 |3 |4 ls 6 4
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Cl4 152.6865 3.518 163565 BB 2.2
2 Cl5 147.1889 4.128 157309 BB 2.3
3 Clé ] 138.7997 4.705 146804 BB 2.3
| Totals I 438.6751 | | 467678
o ; ;
iﬁ' THAI UNIQUE CO.,LTD. 10f1




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

Sample ID: fid

Operator (Inj):
Injection Date:
Calc Date:

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

std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

e

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2024\fid2024002.run

A=FID 10 V RESULTS

m\r’olti s o
600~ T
500— "
400— ‘
00— | |
| I
200— ? | I
100— } /I }
0 et oo s g o __J e — IL_.._J' S
=70
| 2 5 4 ks s b |
Minutes
| Peak No I Peak Name | Result () ‘ Ret Time Peak Area | Sep. Code Width 1/2
(min) (counts) (sec)

|

| Cl4 152.6865 3518 168565 BB 22

2 Cl5 137.1189 4,128 159359 BB 2.3

3 Clé 128.7997 4.705 || 147834 BB 23

| Totals 418.6042 475758
10f1

|
ﬁi THAI UNIQUE CO.,LTD.




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

Sample 1D:

Operator (Inj):
Injection Date:
Calc Date:

Run Time (min):

Workstation:
Instrument (Inj):

fid std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

VARIAN
Run Mode:

Peak Measurement: Peak Area
External Std.

Analysis

Calculation Type:

¢:\star\data\tu\cal2024\fid2024003.run

A =FID 10 V RESULTS

mVnII; | 3 -
600— l 3]
500— ' 11“
400—
300— | |
200— } ’
100— | |
|
=70 ]
Minutes
= 2 5
Peak No Peak Name Result () l Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Cl4 152.7865 3.518 169535 BB 2.3
2 Cl5 197.1159 4.128 157349 BB 2.3
3 Clé6 128.5997 4,705 149834 BB 2.3
| Totals 478.5021 | 476718 J
10f1

ﬁi THAI UNIQUE CO.,LTD.



S.P.S Consulting Service Co.,

Ltd.

Sample ID: fid std
Operator (Inj): suwarot
Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Calculation Tvpe:

External Std.

c:\star\data\tu\cal2024\fid2024004.run

A =FID 10 V RESULTS

wvois] [ -
600— ‘ o
500— &v
400— ‘
300—
200— }
100— ‘| |
|
70
|i !2 -[3 j41- |5 Iﬁ |? !
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
| (min) (counts) (sec)
1 Cl4 _ 162.7865 3.518 165521 | BB 2.2
2 C1s | 157.1159 | 4.128 152379 BB 2.3
3 Cl6 138.5997 | 4.705 146834 BB 23|
Totals 458.5021 464734
1 0f1

ﬁi THAI UNIQUE CO.

,LTD.



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

Sample [D:

Operator (Inj):

Injection Date:

Calc Date:

Run Time (min):

Workstation;

Instrument (Inj):

fid std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

VARIAN

Run Mode:
Peak Measurement: Peak Area

Analysis

Calculation Type: ~External Std.

c:\star\data\tu\cal2024\fid2024005.run

A =FID 10 V RESULTS

m\’olts_ | 3 "
6U0— 9
500—
400—
300— ‘
200— \ '
100— ‘ |
n_él ll__,,_r———-— SN =gty I L )l L
=70
Minutes
5 8 5
Peak No Peak Name Result () Ret Time Peak Area Sep. Code " Width 1/2
(min) (counts) (sec)
|
| Cl4 162.7965 3.518 164521 BB 2.2
2 B 137.1159 4.128 158379 BB 2.3
| 3 Clé 128.1947 4.705 149834 BB 2.3
| Totals 428.1071 472734
1 Of1

7 |
ﬁi THAI UNIQUE CO.,LTD.




":'* Agilent Technologies

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006750304

This analytical reference material was manufactured and verified in acgordance with an ISO 9001 registered quality system,

and the analyte concentrations were verified by an 1SO 17025 accredited laboratory. The certified value for each analyte was
determined gravimetrically.

Concentrations:

n-tetradecane 0.218 g/L (= 0.5%) 0.033 wiw %
n-pentadecane 0.218 g/L (£ 0.5%) 0.033 wiw %
n-hexadecane 0.218 g/L (£ 0.5%) 0.033 wiw %

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 I1SO 9001.

Purities:
n-tetradecane 99.6%
n-pentadecane 99%
n-hexadecane 99.5%
hexane 99%

Typical Analytical Spectrum or Chromatography

GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane

CId Cis

A ]I hexane | Clé
i

GC Candilions:

Agilent 6590 GC

Column - Agilent 190913413

FID /| SPLITLESS

Carrier - 25 FSI

Oven - 40 to 9008 Z5tmin
DU 1o 17068 15/min
hold 2 min

Date of release: 30 June 2023
Date of expiration: 31 July 2025

QMS Representative



WNIC WK Electric Co.Lid.

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

Certificate of Calibration

Certificate No.: WK2312-031-1 Page. 1 of 2

Customer : THAI UNIQUE CO., LTD.
80-82 PRACHATHIPATAI RD., BANGKHUNPHROM,
PRANAKORN, BANGKOK 10200

Instrument : AMD Flow Meter Ambient Temperature 1 (2312) °C
Manufacturer  : Agilent Technologies Humidity : (50 +15) %RH
Model : G6691A Received Date : 6-Dec-23
Serial No. : MY16470347 Calibrated Date ! 7-Dec-23
Identity No. : SV-DF-001 Issued Date : 12-Dec-23
Range - 0 mVmin to 760 ml/min Calibrated Location ! In Lab
Resolution : See to data

Calibration Method ¢ CP-WK-M10

Reference standard instruments :

Instrument Serial No. Certificate No Due Date Traceability to
Flow Calibrator 140215-134 1.202304114-001 18-Apr-25 MIT
Primary Flow Calibrator 1107-S WK2305-049-5 22-May-24 WK Electric Co.,Ltd.

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

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

Calibrated by : Mr.Taywanat Hansuwankul Approved by :

Authorized Signatory

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

F5100 REV.00 27 Oct 16



\)/z’( WK Electric Co.Lid.

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

Calibration Results

Certificate No. : WK2312-031-1 Page 2 0of 2
Calibration Result of the Accuracy
Function : Flow Measurement
Range : 0 ml/min to 7560 ml/min
Resolution : 0.01/0.1/1 ml/min
Unit : ml/min
UUC Setting STD Usncentainty Tolerance Limit
Scale olimin Reading Fexor (%) (Valiua.i)
. ml/mi
0 0.00 0.00 0.00 3.3 -0.20 ~ 0.20
50 50.7 61.15 -0.45 3.3 48.80 ~ 51.20
300 300 300.4 0.4 3.3 293.8 ~ 306.2
450 450 450.7 -0.7 3.3 4408 ~ 459.2
5560 550 549.6 0.5 3.3 633.5 ~ b566.6
650 650 649.3 0.7 3.3 630.5 ~ 669.56
700 700 699.2 0.8 3.3 679.0 ~ 721.0

(X) Without Adjustment ( ) After Adjustment

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

in writing from the laboratory.
*%%% End of Certificate™***

: F5100

REV.00 27 Oct 16



Measuretronix Limited

2425/2 Lat Phrao Road, Saphan Song ; A
Wangthonglang, Bangkok 10310, Thailand AT
Phone : 0-2514-1000, 0-2514-1234

| Fax:0-2514-0001, 0-2514-0003 NSC-TISI-TIS 17025

Website : www.measuretronix.com CALIBRATION 0210

Certificate of Calibration

Certificate Number : LF24-0278

Equipment : Thermometer
Manufacturer : Fluke

Model : 91

Serial Number : 5910857

Asset Number : 5910857

Customer - Thai Unique Co., Ltd.

80-82 Prachathipatai Road,
Bangkhunphrom, Pranakorn,

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

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

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

The measurements marked with an asterisk (*) in this certificate are outside our range of accreditation. They have been
included for completeness.

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

Calibrated by Approved by

Metrology Technician Cal-Lab Manager

Certificate No. : 1LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rev.07 Date : 05-Jun-2024 Measuretronix Cal-Lab



Measuretronix Limited

Calibration Report

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

Note : Refer to Fluke 51,52 Operator's Manual Rev | 3/86, Oct 1985 X -
Environment condition

Customer ; Thai Unique Co., Ltd. Temperature : 23 °C+3 °C
Address : 80-82 Prachathipatai Road, Humidity : 50 %RH + 20 %RH
Bangkhunphrom, Pranakarn,
Bangkok 10200

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

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

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

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

Remark : The ynits of uncertainty values in this report are referred to the below details :
"Volt " or " V' for voltage, " Ampere " or " A " for current, " Ohm " or "1 " Jor resistance, " Farad " or
"F "for capacitance, "Hertz " or " Hz " for frequency, "deg C" or "°C" for degree Celsius, "deg F " or "°F"
Jor degree Fahrenheit, etc.

Standard Used
Serial/Asset Description Traceable Cert.No. Cal.Date Due Date
6400011 Fluke 5500A Calibrator NIMT EE-0017-24 7-Mar-2024  6-Mar-2025

Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 2 of 3




Test Data

TEST RANGE Nominal Uuc Tol. Test Error Uncertainty
Value (+/-) Result (+/-)
THERMOCOUPLE MEASUREMENT CALIBRATION
TYPE K THERMOCOUPLE
1 -195.0 °C* 0.9 °C =195.:4 °C =54 20 0.27 °C
2 =108.0 ¢ 0.8 °C =100, 5 %C =0.5 °C 0.21 °¢
3 =50.0 °C 0.8 °C =50.2%C .2 °C 0.21 €
< 0.0 °C 0.7 °¢ 0.0 °C 0.0 2C .21 °¢
5 100.0 "¢ 0.8 °C 100.1 °C Rl 2 0.21 =C
6 300.0 °cC 1.0°€ 300.2°¢ 0.2 °C 0.21 °C
7 500.0 °C i 209 500.1 °C 0.1 °C B2 28
8 1365.0 °C 251-0Q 1365.2 °¢ 0.2 °C 0.32 °C
TYPE J THERMOCOUPLE
9 =395 0w .6 °¢ -194.4 °C 0.6 °C B.22°C
10 -100.0 °C 0.9 =¢ =899.3 °¢ Q.7 ¢ 0. 18 °¢
11 -50.0 °C 8,9 =¢ -49.4 °C 0.6 °C 0.18 °C
12 8.8 °¢ .8 °¢ 0.5 °C 0.5°¢ 0. 18°C
13 100.0 °C 0.9 °¢ 100.4 °C 0.4 °C 0.18 °C
14 300.0 °C p LS o 300.8 °C 3 1 e o 0.18 °C
15 155.0 ¢ 1.6 %€ 553 "6 0.3°¢ 0.18 °C
End of Calibration Report
Certificate No. : LF24-0278 Model : 51 Serial No.: 5910857 Page 3 of 3




Cortsfieate

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“1 March, 2019

Service Manager
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# 8,P.S. CONSULTING SERVICE CO., LTD.

RN N3Ny 10900
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7 Sol P

24, Phaholyothin Rd.. Jompol, Chaluchak, Bangkok 10800
Tel : (662) 939-4320-72, Fax * (662) 513-4221, E-mal : sale@spscon.com.. wwiw.spscon.com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

L

Model : Defender 510-H

S/N : 136164 j

Environmental Conditions

Temperature 3 25 £ 3 '
Pressure 5 1010 + 15 mmbar
Personal Pump Data Calibration Data
I Flow Rate (ml/min) ;
Na Brand Model Serial No. Date Setting Actual (Q std.) R Sl i
1 2 3 1 2 3 y R/’
RO1 KC 226-PCXR4 A0246T 05/07/2024 1,000 1,500 2,000 1,008 1.502 2,010 1.012x - 20:053 0.995
ROZ SKC 228-PCHRA 626450 05/07/2024 1,000 2,000 3,000 997 1,499 1,996 0.599x - 0.979 1.000
RO3 SKLC 220-PCXRA 691592 05/07/2024 1,000 1,500 2,000 997 1,512 2,002 1011 = 21,792 0.999
RO4 SKC 228-PCHRS 691672 05/07/2024 1,000 1,500 2,000 996 1,504 2,004 1.008x - 14228 1,000
RO5 SKC 220-PCXRA 798470 03/07/2024 1,000 1,500 2,000 1,004 1,503 2,007 1,008x — 3.422 1.000
ROG SKC 226-PCxRA 758456 03/07/2024 1,000 1,500 2,000 1.005 1,493 2,002 0.950x + 3.190 1.000
AO7T SKC 224-PCXAS T9BA80 03/07/2024 1,000 1,500 2,000 1,007 1,514 2,01 1.007x - 6.069 0.999
ROB SKC 224-PCXRS 883215 03/07/2024 1,000 1,500 2,000 1,005 1,505 2,008 1.006x - 9.814 0.95%
RO? SKC 22d-FOXRA 034650 03/07/2024 1,000 1,500 2,000 1,007 1,509 2,008 1012x - 17,190 0.99%
R10 SKC 224-PCXR4 091TES 03/07/2024 1,000 1,500 2,000 958 1,507 2,008 1.005x - 6.520 1.000
R11 SKC 224-FOXRE 021763 02/07/2024 1,000 1,500 2,000 956 1,503 1,99% 1.002x - 5.913 1.000
R12 SKC 22¢4-PCKRG 021568 03/07/2024 1,000 1,500 2,000 1,003 1,495 1,996 0.993x - 9.175 1.000
Al3 SKC 224-PCXR4 091638 03/07/2024 1,000 1,500 2,000 1,007 1,502 2,005 1.010x - 15387 0.995
R14 SKC 229-PCKR4 091752 03/071/2024 1,000 1,500 2,000 998 1,508 2,004 1.001x - 1.195 1.000
R15 SKC 228-PCXRB 529457 03/07/2024 1,000 1,500 2,000 1,004 1,503 2013 1.010x = 12457 1.000
Rig Ske 224-PCXRB 5296483 03/07/2024 1,000 1,500 2,000 1,009 1493 2,003 0.998x + 0,991 1.000
RiT SKC 224-PCXRB 525645 03/07/2024 1,000 1,500 2,000 499 1,510 2,003 1.008x - 14.420 0,995
R18 SKC 228-PCXRE 566756 01/07/2024 1,000 1,500 2,000 1,002 1,505 2,007 1.009x — 13.532 1.000
R19 SKE 220-FCYRE 566802 01/07/2024 1,000 1,500 2,000 999 1,510 2,005 1.008x - 15.091 0.999
R20 SHC 220-PCXRE 529089 01/07/2024 1000 1,500 2,000 598 1,518 2,006 1.009x - 13.117 0.999
R21 SKC 225-PCXRB 665723 01/07/2022 1,000 1,500 2,000 Gov 1.501 1,997 1002 - 4913 1.000
R22 SKC 224-PCXRB 07444 03/07/2024 1,000 1,500 2,000 1,005 1,503 2,006 1.006x - 10,166 0.999
R23 SKC 224-PCYRE 761067 03/07/2024 1,000 1,500 2,000 L 1,505 1,998 1.001x - 2491 1.000
R24 SKC 224-PCXRS TO07B93 03/07/2024 1,000 1,500 2,000 1,009 1,502 2,005 1.005x — 9866 0.999
R25 SKC 224-PCXRA 761052 03/07/2028 1,000 1,500 2,000 1,014 1,494 1,598 0.9%6x + 1.763 0.559
RZ6 SKC 224-PCXRB 707956 03/07/2024 1,000 1,500 2,000 1,014 1,494 1,598 0.550x + 4,162 0.559
RZT SKC 224-PCXRB 707398 04/07/2024 1,000 1,500 2,000 1,007 1,509 2,006 1.008x - 10.258 0.995
Rz8 SKC 224-PCXAB TOT481 Da/07/2029 1,000 1,500 2,000 1,004 1506 2,003 1.003x% = 2.295 1.000
R29 SKC 224-7C%R8 ToTa02 0a/07/2024 1,000 1,500 2,000 955 1,508 2,003 1.013x - 23523 (.o99
A30 SKC 224-PCXR8 093811 03/07/2024 1,000 1,500 2,000 995 1,509 2,007 1.009x - 14.484 1.000
331 SHC 220-PCXRB 093183 03/07/2024 1,000 1,500 2,000 1,005 1,502 2,005 1011x - 19,1536 0.999
R32 SKC 224-PCXR8 671950 03/07/2024 1,000 1,500 2,000 1,014 1,494 1,998 0.994x% + 5.041 0.999
R33 SkC 228-PCXRY 626254 C3/07/2028 1,000 1,500 2,000 1,014 1494 1,998 0595x + 2722 0.999
A34 SKC 220-PCXRA 626131 02/07/2024 1,000 1,500 2,000 1,009 1,504 200 1.00dx - 8.121 0.992
R35 SKC 228-PCHRE TOT460 03/07/2024 1,000 1,500 2,000 1,001 1,497 1,999 0.999x + 0.923 1.000
R36 SKC 228-PCXRE 707446 03/07/2024 1,000 1,500 2,000 1,000 1,855 1,995 0994y + 5157 1.000
R37 SKC 224-PCXRB To7a32 03/07/2024 1,000 1,500 2,000 997 1485 2,003 1.005% - 7.592 1.000
R38 SKC 224-PUXRE 707349 03/07/2024 1,000 1,500 2,000 1,000 1,500 2,000 1.001x - 3.738 1.000
R39 SKC 224-PCXRA 761083 03/07/2024 1,000 1,500 2,000 998 1,502 2,002 1.003x - 6,208 1.000
Calibrated by : Approved by :
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Personal Pump Calibration Report
Calibration Methed : Dry Cal Primary Flowmneter l L Model : Defender 510-H S/N : 136164 l
Environmental Conditions
Temperature ¥ 25 b8 e
Pressure : 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate {ml/min
Ne. Brand Model Serlal No. Date Setting A)r:tual (Q std.) VAR Soloin L
1 2 3 1 2 3 y R
R40 SKC 224-PCXR4 612753 02/07/20249 1,000 1,500 2,000 1,000 1,307 2,005 1.008x — 14.072 0.999
Ra1 SKC 224-PCXR4 625140 02/07/2024 1,000 1,500 2,000 1,005 1,498 2,004 0.998x +3.290 1.000
Raz SKC 224-PCXRE 626463 03/07/2024 1,000 1,500 2,000 1,005 1506 2,010 1011x - 15343 0.599
Ra3 SKC 229-PCXR4 626129 03/07/2024 1,000 1,500 2,000 1,004 1,503 2,002 1.004x - B.463 0.959
H44 SRC 224-PCXRE 602753 01/07,2029 1,000 1,500 2,000 989 1,500 2,001 0.999x% + 1.755 L.0C0O
R4S SKC 224-PCKR4 626137 01/07/2024 1,000 1,500 2,000 1,000 1,500 2,000 1.002x - 3.096 1.0Co
Ra7 SKC 228-PCXAY A129234 05/07/2024 1,000 1,500 2,000 1,005 1,503 2,004 1.007x - 10.710 1.000
Rag SKC 224-PCXAQ A129253 05/07/2024 1,000 1,500 2,000 1,005 1,494 1,994 0.992x + B.239 1.000
Fa5 SKC 228-PCXRA Al129168 05/07/2024 1,000 1,500 2,000 1,014 1,454 1,998 0.993x + 6.081 0.999
R&0 SKC 224-PCXR4 A129282 01/07/2029 1,000 1,500 2,000 1,014 1,494 1,098 0.991x + 10.238 0.099
R51 SKC 224-PCXR4 Al129284 01/07/2024 1,000 1,500 2,000 1,005 1,494 2,002 0999 + 2439 1.000

Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

L Calibratlon Method : Dry Cal Primary Flowmeter —I ' Maodel : Defender 510-H

S/N : 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R

L-A01 Duwyer VEA-21 03/07/2024 50 100 200 50.7 101.9 201.5 1.004x + 0,202 0.959
L-R02 Dwyer VFA-21 03/07/2024 50 100 200 50.1 100.8 206 1.001x + 0.433 1.000
L-303 Diwyer VFA-21 02/07/2024 50 100 200 50.2 1012 2013 1.005x - 0.096 1,000
L-F04 Dwyer VFA-21 02/07/2024 50 100 200 50.3 1003 2014 1.002x + 0.230 1.000
L-RaS Dwiyer VFA-21 02/07/2024 0 100 200 0.4 101.9 2003 1.003% - 0.041 0.999
L-ROE Dweyer VFA-21 01/07/2024 50 100 200 50.8 1005 2007 1.006x + 0.021 1.000

Calibrated by :

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

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0824/22063
Instrument Type : Gas Chromatography
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 : 05/08/2024

ELECTRONIC TEST

CPU Mpass [J FAIL
LCD TEST M pass [J ram
VENT TEST M pass [ FAIL
KEY ECHO TEST M pass O rarL
DESTRUCTION RAM TEST E PASS [ FaIL
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 SCB0.251IDx 15 M

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

SENSITIVITY TEST: Cl15. ( Area count )= 156,955 Counts.

<)
20

VARIAN

SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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Detector Sensitivity ( FID )

! Detector Response Result Specification
Baseline Noise (uV) 2.85 < 50
Baseline Drift (%) 0.09 <1
Sensitivity ( S/N for C15) 16,400 > 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 (%) 1.71 < 5
| Retention Time C15( %) | 0 < 05

APPROVAL : e

Date : 05/08/2024

-
£ 2
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev, 04
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Results Integrated System Testing

I|
Checkout Procedure | FID
Detector Position Front
i Inlet Type o 1079 Injector
C15 Area 1 . 157,309 o
Ci15 Are_a_Z 159359
| C15 Area 3 ! 157,349
C15 Area 4 152,379
Cl15 Area 5 ) 158,379
C15 Area Average | 156,955
*% RSD (<5 %) _ 1.71

L

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(Pass O Fail

Performance by

Date "05‘/0@/956‘%

Comments =

ey T o
Date OG/o0% | LOZ24

I_Rcviewed by
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Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CISRT1 o 4,128
n ClSRT2"_— 4,128
CISRT3 4.128
CISRTH4 4.128
CISRTS 4,128
C15 RT Average T 4,128
*% RSD (<05 %) 0

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

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT 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 E’I/Puss O Fail V. D

Performance by * ' ’_l

Date 05/0 3 [20 24 :
Comments =

Date O 9/0 3/ 72024

|
[
[ Reviewed by

s o e e e IS
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Title -

Run File : £:\ \sps2024\cal2024\baseline2024002.run

Method File : D:\Method-GC\star C\Star\TU\cal0203\baseline FID.mth
Sample 1D : Baseline2(24

Injection Date: 5/8/2567 14:01 Calculation Date: 5/8/2567 14:41
Operator : watsamon Detector Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44

Instrument : Sample Rate : 10.00 Hz
Channel : Front = FID Run Time : 39.960 min

¥* T,C Workstation Version 6.20 ** (02511-7390-ae7-0265 **

Chart Speed = 0.56 cm/min Attenuation = 1 Zero Offset = 10%
Start Time 0.000 min End Time = 39.960 min Min / Tick = 1.00

Il

Oy 0.0 05 R "5 20
4 i mVolts

&
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10-
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20 -
21 -
22 3
23 -
24 -
25 -
26 -
27 -
26 -
29 -
30 -
31 -
2. |

a3 1
34 -
35-
36 -
574
38 -
39 -




Print Date:

Title

Run File
Method File
Sample ID

Injecticn Date:

Sat Jan 01 12:06:02 2005

N \sps2024\cal2024\baselinez0z4
\Method-GC\star C\Star\TU\cal(O2
seline2024

£:
D:
Ba

5/8/2567 14:01

Calculation Date:

Page 1 of 1

Q02 .run

03\baseline FID.mth

5/8/2567 14:41

Operatar 1 suwarot Detecteor Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44
Instrument : Sample Rate : 10.00 H=
Channel : Front = FID Run Time : 32.960 min
**% LC Workstation Version 6.20 ** (02511-7390-ae7-0265 **
Run Mode 1 Analysis
Peak Measurement: Peak Area
Calculation Type: External Standard
Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name () (min) (min) {counts) Code (sec) Codes
Totals: 0.c000 0

Total Unidentified Counts :

Identified Peaks:

C

Detected Peaks: 0 Rejected Feaks:

Multiplier: 1 Divisor: 1 Unidentified Peak Factor:

Baseline Cffset: —-16 microVolts 1583 1l microvVelts

Noise (used): 22 microvVolts - mecnitored before this run

Manual injection

Data Handling: No peaks

e R ki o i i o



Title

Run File
Methed File
Sample ID

Injection Date:

Operator :
Workstation:
Instrument :
Channel 2

f:\ \sps2024\cal2024\fid2024003.run
d:\cafid2024003-front.mth

FID2024

E/8/2567 9:26

B/B/2567 9:16 Calculation Date:

suwarot Detecter Type: 3800 (10 Velts)
GC-LAR Bus Address : 44

Sample Rate 10.00 Hz
Front = FID Run Time 7.993 min

** LC Workstation Version 6.20 ** (02511-7390-2e7-0265 **

Chart Speed
Start Time

ci14

C15

Cc18

Il

Il

2.83 em/min Attenuation = 205 Zero Qffset = 8%
0.000 mirn End Time = 7,983 min Min / Tick = 1.00
% 0.0 0.1 0.2 0.3 0.4
" ’ ’ ’ ¥ Volts
9 <WI=2.0
|
24
3_
= — =
F. 5|
' = E——— =——— ——4.118
B e — ——4. 694
5-
|
|
B-



Print Date: Sat Jan 01 19:35:30 2005 Page 1 of 1

Title
Run File
Method File

£:\ \sps2024\cal2024\£id2024003.run
d:\fid2024003-front.mth

Sample ID FID2024

Injection Date: 5/8/2567 9:16 Calculation Date: 5/B/2567 9:26
Operator : suwarot Cetector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

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

** LC Workstation Version 6.20 ** 02511-73%0-aa7-0265 **

Run Mode i Analysis
Peak Measurement: Peak Area
Calculation Type: External Standard

Ret. Time Width
Peak FPeak Result Time Offset Area Sep. 1/2 Status
No . Wams ) (min) (min) (counta) Code (s=c¢) Codes
1 C14 54.1202 3.509 -D.005 163565 BE o3 c
2 als 53 .5241 o I -D.008 157309 BB 2.2 £
3 SL6 52.2361 4.624 0.001 146804 BB 2:3 &
Totals: 159.8804 -0.009 1704289
Status Codes:
C - Out of calibration range
Total Unidentified Counts : 62332200 counts
betected Peaks: 11 Rejected Peaks: 0 Identified Peaks: 3
Multiplier: 1 Divisor: 1 Unidentified Peak Factor: 0
Baseline Cffset: -29 microvVolts LBB;: 1 microvVolts
Noise (used): 28 microVolts — monitored before this run

Manual injection

Calib. ocut of range; No Recovery Action Specified
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S.P.S Consulting Service Co.,Ltd.

Sample ID:

fid std

Operator (Inj):

Injection Date:

Calc Date;

Run Time (min):

Workstation:

Instrument (Inj):

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

4:.

VARIAN

Run Mode:

Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2024\fid2024001.run

A =FID 10 V RESULTS

mVolts | g
600— 3
500— i”
\
400— K '
300— ‘
200 \ } }
|
100— | |
0—— e =¥ _.)I | B J AL ,‘
=70- -
JI 2 |3 |4 ls 6 4
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Cl4 152.6865 3.518 163565 BB 2.2
2 Cl5 147.1889 4.128 157309 BB 2.3
3 Clé ] 138.7997 4.705 146804 BB 2.3
| Totals I 438.6751 | | 467678
o ; ;
iﬁ' THAI UNIQUE CO.,LTD. 10f1




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

Sample ID: fid

Operator (Inj):
Injection Date:
Calc Date:

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

std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

e

VARIAN

Run Mode:
Peak Measurement: Peak Area

Calculation Type:

Analysis

External Std.

c:\star\data\tu\cal2024\fid2024002.run

A=FID 10 V RESULTS

m\r’olti s o
600~ T
500— "
400— ‘
00— | |
| I
200— ? | I
100— } /I }
0 et oo s g o __J e — IL_.._J' S
=70
| 2 5 4 ks s b |
Minutes
| Peak No I Peak Name | Result () ‘ Ret Time Peak Area | Sep. Code Width 1/2
(min) (counts) (sec)

|

| Cl4 152.6865 3518 168565 BB 22

2 Cl5 137.1189 4,128 159359 BB 2.3

3 Clé 128.7997 4.705 || 147834 BB 23

| Totals 418.6042 475758
10f1

|
ﬁi THAI UNIQUE CO.,LTD.




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

Sample 1D:

Operator (Inj):
Injection Date:
Calc Date:

Run Time (min):

Workstation:
Instrument (Inj):

fid std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

VARIAN
Run Mode:

Peak Measurement: Peak Area
External Std.

Analysis

Calculation Type:

¢:\star\data\tu\cal2024\fid2024003.run

A =FID 10 V RESULTS

mVnII; | 3 -
600— l 3]
500— ' 11“
400—
300— | |
200— } ’
100— | |
|
=70 ]
Minutes
= 2 5
Peak No Peak Name Result () l Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 Cl4 152.7865 3.518 169535 BB 2.3
2 Cl5 197.1159 4.128 157349 BB 2.3
3 Clé6 128.5997 4,705 149834 BB 2.3
| Totals 478.5021 | 476718 J
10f1

ﬁi THAI UNIQUE CO.,LTD.



S.P.S Consulting Service Co.,

Ltd.

Sample ID: fid std
Operator (Inj): suwarot
Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

VARIAN

Run Mode:

Analysis

Peak Measurement: Peak Area

Calculation Tvpe:

External Std.

c:\star\data\tu\cal2024\fid2024004.run

A =FID 10 V RESULTS

wvois] [ -
600— ‘ o
500— &v
400— ‘
300—
200— }
100— ‘| |
|
70
|i !2 -[3 j41- |5 Iﬁ |? !
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
| (min) (counts) (sec)
1 Cl4 _ 162.7865 3.518 165521 | BB 2.2
2 C1s | 157.1159 | 4.128 152379 BB 2.3
3 Cl6 138.5997 | 4.705 146834 BB 23|
Totals 458.5021 464734
1 0f1

ﬁi THAI UNIQUE CO.

,LTD.



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

Sample [D:

Operator (Inj):

Injection Date:

Calc Date:

Run Time (min):

Workstation;

Instrument (Inj):

fid std

suwarot
05/08/2024
05/08/2024
7.993

GC-LAB

VARIAN

Run Mode:
Peak Measurement: Peak Area

Analysis

Calculation Type: ~External Std.

c:\star\data\tu\cal2024\fid2024005.run

A =FID 10 V RESULTS

m\’olts_ | 3 "
6U0— 9
500—
400—
300— ‘
200— \ '
100— ‘ |
n_él ll__,,_r———-— SN =gty I L )l L
=70
Minutes
5 8 5
Peak No Peak Name Result () Ret Time Peak Area Sep. Code " Width 1/2
(min) (counts) (sec)
|
| Cl4 162.7965 3.518 164521 BB 2.2
2 B 137.1159 4.128 158379 BB 2.3
| 3 Clé 128.1947 4.705 149834 BB 2.3
| Totals 428.1071 472734
1 Of1

7 |
ﬁi THAI UNIQUE CO.,LTD.




":'* Agilent Technologies

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006750304

This analytical reference material was manufactured and verified in acgordance with an ISO 9001 registered quality system,

and the analyte concentrations were verified by an 1SO 17025 accredited laboratory. The certified value for each analyte was
determined gravimetrically.

Concentrations:

n-tetradecane 0.218 g/L (= 0.5%) 0.033 wiw %
n-pentadecane 0.218 g/L (£ 0.5%) 0.033 wiw %
n-hexadecane 0.218 g/L (£ 0.5%) 0.033 wiw %

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 ISO 9001.

Purities:
n-tetradecane 99.6%
n-pentadecane 99%
n-hexadecane 99.5%
hexane 99%

Typical Analytical Spectrum or Chromatography _
GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane
14 Ci1s
A ]I hexane | Clé
| GO Canditions: I
Agilent 6530 CC
Column - Agilent 190913413
FID /| SPLITLESS
Carrier - 25 PSI
Oven - 40 ta 900 25/min
90 1o 1700 15/min
hold 2 min

Date of release: 30 June 2023
Date of expiration: 31 July 2025

QMS Representative



WNIC WK Electric Co.Lid.

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

Certificate of Calibration

Certificate No.: WK2312-031-1 Page. 1 of 2

Customer : THAI UNIQUE CO., LTD.
80-82 PRACHATHIPATAI RD., BANGKHUNPHROM,
PRANAKORN, BANGKOK 10200

Instrument : AMD Flow Meter Ambient Temperature 1 (2312) °C
Manufacturer  : Agilent Technologies Humidity : (50 +15) %RH
Model : G6691A Received Date : 6-Dec-23
Serial No. : MY16470347 Calibrated Date ! 7-Dec-23
Identity No. : SV-DF-001 Issued Date : 12-Dec-23
Range - 0 mVmin to 760 ml/min Calibrated Location ! In Lab
Resolution : See to data

Calibration Method ¢ CP-WK-M10

Reference standard instruments :

Instrument Serial No. Certificate No Due Date Traceability to
Flow Calibrator 140215-134 1.202304114-001 18-Apr-25 MIT
Primary Flow Calibrator 1107-S WK2305-049-5 22-May-24 WK Electric Co.,Ltd.

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

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

Calibrated by : Mr.Taywanat Hansuwankul Approved by :

Authorized Signatory

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

F5100 REV.00 27 Oct 16



\)/z’( WK Electric Co.Lid.

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

Calibration Results

Certificate No. : WK2312-031-1 Page 2 0of 2
Calibration Result of the Accuracy
Function : Flow Measurement
Range : 0 ml/min to 7560 ml/min
Resolution : 0.01/0.1/1 ml/min
Unit : ml/min
UUC Setting STD Usncentainty Tolerance Limit
Scale olimin Reading Fexor (%) (Valiua.i)
. ml/mi
0 0.00 0.00 0.00 3.3 -0.20 ~ 0.20
50 50.7 61.15 -0.45 3.3 48.80 ~ 51.20
300 300 300.4 0.4 3.3 293.8 ~ 306.2
450 450 450.7 -0.7 3.3 4408 ~ 459.2
5560 550 549.6 0.5 3.3 633.5 ~ b566.6
650 650 649.3 0.7 3.3 630.5 ~ 669.56
700 700 699.2 0.8 3.3 679.0 ~ 721.0

(X) Without Adjustment ( ) After Adjustment

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

in writing from the laboratory.
*%%% End of Certificate™***

: F5100

REV.00 27 Oct 16



Measuretronix Limited

2425/2 Lat Phrao Road, Saphan Song ; A
Wangthonglang, Bangkok 10310, Thailand AT
Phone : 0-2514-1000, 0-2514-1234

| Fax:0-2514-0001, 0-2514-0003 NSC-TISI-TIS 17025

Website : www.measuretronix.com CALIBRATION 0210

Certificate of Calibration

Certificate Number : LF24-0278

Equipment : Thermometer
Manufacturer : Fluke

Model : 91

Serial Number : 5910857

Asset Number : 5910857

Customer - Thai Unique Co., Ltd.

80-82 Prachathipatai Road,
Bangkhunphrom, Pranakorn,

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

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

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

The measurements marked with an asterisk (*) in this certificate are outside our range of accreditation. They have been
included for completeness.

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

Calibrated by Approved by

Cal-Lab Manager

Metrology Technician

Certificate No. : 1LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rev.07 Date : 05-Jun-2024 Measuretronix Cal-Lab



Measuretronix Limited

Calibration Report

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

Note : Refer to Fluke 51,52 Operator's Manual Rev | 3/86, Oct 1985 X -
Environment condition

Customer ; Thai Unique Co., Ltd. Temperature : 23 °C+3 °C
Address : 80-82 Prachathipatai Road, Humidity : 50 %RH + 20 %RH
Bangkhunphrom, Pranakarn,
Bangkok 10200

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

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

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

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

Remark : The ynits of uncertainty values in this report are referred to the below details :
"Volt " or " V' for voltage, " Ampere " or " A " for current, " Ohm " or "1 " Jor resistance, " Farad " or
"F "for capacitance, "Hertz " or " Hz " for frequency, "deg C" or "°C" for degree Celsius, "deg F " or "°F"
Jor degree Fahrenheit, etc.

Standard Used
Serial/Asset Description Traceable Cert.No. Cal.Date Due Date
6400011 Fluke 5500A Calibrator NIMT EE-0017-24 7-Mar-2024  6-Mar-2025

Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 2 of 3




Test Data

TEST RANGE Nominal Uuc Tol. Test Error Uncertainty
Value (+/-) Result (+/-)
THERMOCOUPLE MEASUREMENT CALIBRATION
TYPE K THERMOCOUPLE
1 -195.0 °C* 0.9 °C =195.:4 °C =54 20 0.27 °C
2 =108.0 ¢ 0.8 °C =100, 5 %C =0.5 °C 0.21 °¢
3 =50.0 °C 0.8 °C =50.2%C .2 °C 0.21 €
< 0.0 °C 0.7 °¢ 0.0 °C 0.0 2C .21 °¢
5 100.0 "¢ 0.8 °C 100.1 °C Rl 2 0.21 =C
6 300.0 °cC 1.0°€ 300.2°¢ 0.2 °C 0.21 °C
7 500.0 °C i 209 500.1 °C 0.1 °C B2 28
8 1365.0 °C 251-0Q 1365.2 °¢ 0.2 °C 0.32 °C
TYPE J THERMOCOUPLE
9 =395 0w .6 °¢ -194.4 °C 0.6 °C B.22°C
10 -100.0 °C 0.9 =¢ =899.3 °¢ Q.7 ¢ 0. 18 °¢
11 -50.0 °C 8,9 =¢ -49.4 °C 0.6 °C 0.18 °C
12 8.8 °¢ .8 °¢ 0.5 °C 0.5°¢ 0. 18°C
13 100.0 °C 0.9 °¢ 100.4 °C 0.4 °C 0.18 °C
14 300.0 °C p LS o 300.8 °C 3 1 e o 0.18 °C
15 155.0 ¢ 1.6 %€ 553 "6 0.3°¢ 0.18 °C
End of Calibration Report
Certificate No. : LF24-0278 Model : 51 Serial No.: 5910857 Page 3 of 3




Cortsfieate

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 15ih March, 2019

Service Manager
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A73-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESTEARCH (TISTR)

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

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

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

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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

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

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

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

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:mwww tistr.or.th E-mail ; mtc@tistr.orth E-rnail : sumalee@tistror.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0304 MTC Neo. EEL. BP. 109/0267

Request No.
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20p1Pa at 1000 Hz

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

1. Sound Pressure Level

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

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

Calibrated by : Approved by :

- ':r\

—_—
Electrical ancﬂﬁﬁ?ﬁl&-ﬁﬁarﬁs Laboratory

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

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

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

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

lel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

E-rmail : mtc@tistr.or.th

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

E-mail : sumales@tistr.or.th
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Noise R_484/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

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

Due Date | 04 March 2025 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-B18 ACO 6236 00172048 04 August 2024 93.9 93.9
ACO-R40 ACO 6236 00192052 04 August 2024 94.0 93.9
ACO-R41 ACO 6236 00192053 04 August 2024 93.9 93.9
ACO-R50 ACO 6236 00192062 04 August 2024 93.9 93.9
ACO-R51 ACO 6236 00192063 04 August 2024 94.0 93.9
ACO-R52 ACO 6236 00192064 04 August 2024 93.9 93.9
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
93.85 + 0.10 dB
(TISTR)

Calibrated by : Approved by :
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Noise Dose R_485/24

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number

SV 01/60

Model | Sv34 | Serial No.

114 dB, 1000 Hz | Last Calibration

Calibration Range |

22 August 2023

Due Date 22 August 2024
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-R02 SVANTEK SV-1041S 60152 04 August 2024 113.5 113.5
NMD-R06 SVANTEK SV-1041S 60146 04 August 2024 1135 1135
NMD-R13 SVANTEK SV-1041S 63438 04 August 2024 113.5 1135
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
113.53+ 0.10 dB
(TISTR)

Calibrated by

Approved by :
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