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1 Biochemical Oxygen Demand | 5-Day BOD Test, Membrane Electrode Method
7 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
3 Color ADMI Weight-Ordinate Spectrophotometric Method
4 Hexavalent Chromium Filtration, Colorimetric Method
5 Oil and Grease Liquid-Liquid Partition, Gravimetric Method
6 pH Electrometric Method
I Sulfide ZnS Precipitation, lodometric Method
8 Temperature Field Method
9 Total Dissolved Solids Dried at 180 °C
10 Total Kjeldahl Nitrogen Macro-Kjeldahl Method
11 Total Suspended Solids Dried at 103-105 °C
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1 Hexavalent Chromium Filtration, Colorimetric Method
2 pH Electrometric Method
19NE5891984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023
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1 Aldrin 1) Liquid-Liquid Extraction, Gas Chromatographic Method!”
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

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

3 Barium Digestion, Inductively Coupled Plasma Method™

4 Ol-BHC 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

5 B_BHC 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

6 O-BHC 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method!®

7 Y-BHC 1) Liguid-Liquid Extraction, Gas Chromatographic Method™!
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

8 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™”
2) 5-Day BOD Test, Azide Modification Method™

9 Cadmium Digestion, Inductively Coupled Plasma Method™

10 Chemical Oxygen Demand | Closed Reflux, Titrimetric Method'®

11 cis-Chlordane 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

12 | trans-Chlordane 1) Liquid-Liguid Extraction, Gas Chromatographic Method
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

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

QO

14 Color...
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14 | Color ADMI Weighted-Ordinate Spectrophotometric Method™

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

16 Cyanide Distillation, Colorimetric Method™

17 | a4'-pDD 1) Liquid-Liguid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

18 | 44'-DDE 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

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

20 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

21 Endosulfan | 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

22 | Endosulfan I 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method!™

23 | Endosulfan sulfate 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

25 Endrin aldehyde 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method!™

26 | Endrin ketone 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

27 Formaldehyde Distillation, Colorimetric Method"!

28 | Free Chlorine 1) lodometric Method™

2) Colorimetric Method™ £\

=

29 Heptachlor...
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29 Heptachlor 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

30 | Heptachlor Epoxide 1) Liquid-Liquid Extraction, Gas Chromatographic Method!®
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

31 Hexavalent Chromium Filtration, Colorimetric Method™

32 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

33 | Manganese Digestion, Inductively Coupled Plasma Method™!

34 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

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

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

37 | Oil and Grease Liquid-Liquid, Partition-Gravimetric Method™®

38 | pH Flectrometric Method™

39 Phenols Distillation, Direct Photometric Method!®

40 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™ '

41 | Sulfide ZnS Precipitation, lodometric Method™

42 | Temperature Field Method™

43 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method; Filtration,
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method:; Calculation®®

44 | Total Dissolved Solids Dried at 180 °C

45 | Total Kjeldahl Nitrogen Macro Kjeldahl Method™

46 | Total Suspended Solids Dried at 103-105 °C @

47 | Zinc Digestion, Inductively Coupled Plasma Method™

AN

=

DINFLEE...
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1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method™

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

3 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method®™

4 Carbon Monoxide 1) Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method™

5 Chromium Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method™

6 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method®™

7 Copper Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method"’

8 Hydrogen Sulfide Absorption Sampling, lodometric Method™

9 Lead Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method™

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

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

12 | Nickel Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method™

13 | Opacity Ringelmann’s Method™!

14 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method'®
2) Instrumental Analyzer Method!”

15 | Selenium Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method®

16 Sulfur Dioxide 1) Absorption Sampling , Barium-Thorin Titrimetric Method®™
2) Instrumental Analyzer Method™

17 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method!®

18 | Tin Isokinetic Sampling, Digestion, Inductively Coupled Plasma

Method™

(\l_/

\_JW'—'

19 Total Suspended Particulate...
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19 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™®
20 | Vanadium Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method™
21 Xylene Adsorption Sampling, Gas Chromatographic Method!®

unleny 2uau 111 5180135

fsuil asuaiiy WhATen

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

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

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

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

5 Antimony Digestion, Inductively Coupled Plasma Method™

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

7 Barium Digestion, Inductively Coupled Plasma Method™

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

9 Benzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

10 | Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

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

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

13 | Benzolg,h,ilperylene Liquid-Liquid Extraction, Gas Chromatographic/Mass

 Spectrometric Method™
14 Beryllium Digestion, Inductively Coupled Ptasma/%thodm

\A@

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

16 Bis(2-ethylhexylphthalate | Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

17 Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

18 Bromoform Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

19 | Butanol Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

20 | Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

21 Cadmium Digestion, Inductively Coupled Plasma Method™

22 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!”

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

24 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

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

26 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™”

27 Chlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

28 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

29 | Chloroform Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

30 | 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

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

32 | Chromium (Il 1) Digestion, Direct Air-Acetylene Flame Method;

Filtration, Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Catculatigmﬂh

N N

33 Chromium (VI)
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33 | Chromium (VI) Filtration, Colorimetric Method™

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

35 Cyanide Distillation, Colorimetric Method™

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

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

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

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

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

41 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!®

42 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

43 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

a4 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

45 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

46 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

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

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

49 | 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

50 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

51 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass Spectrometric

Method™

@k =2
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52 Dieldrin...
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52 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
53 Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

2,4-Dimethylphenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

Nn-Hexane
OL-HCH

B-HcH -

Spectrometric Method™

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

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

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

Liquid-Liquid Extraction, Gas 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™”

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

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

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

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

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

Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

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

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™ (\J/

70 Y-HCH...
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70 | y-HCH Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

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

72 | Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

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

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

75 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

76 | Manganese Digestion, Inductively Coupled Plasma Method™

77 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

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

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

80 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

81 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

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

83 Naphthalene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

84 | Nickel Digestion, Inductively Coupled Plasma Method™

85 Nitrobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

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

87 | pH Flectrometric Method™

88 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™ o

N —

89 Phenol...
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89 Phenol 1) Distillation, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

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

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

92 | Silver Digestion, Inductively Coupled Plasma Method™

93 Styrene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

94 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

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

96 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

97 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

98 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

99 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

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

101 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

102 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

103 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!

104 | Vanadium Digestion, Inductively Coupled Plasma Method™

105 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™ '

106 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method'” S

~——

107 m-Xylene...
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107 | m-Xylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™”

108 | o-Xylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

109 | p-Xylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method

110 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

111 | Zinc Digestion, Inductively Coupled Plasma Method™
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1
2

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (V1)

Cobalt

Copper

Digestion, Inductively Coupled Plasma Method®'®

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

2) Digestion, Inductively Coupled Plasma Method®!?
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method#%%

2) Digestion, Inductively Coupled Plasma Method™%
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?*1

2) Digestion, Inductively Coupled Plasma Method™!%
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?*1%

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

2) Digestion, Inductively Coupled Plasma Method®'®
1) Waste Extraction, Digestion, Colorimetric Method?!*!
2) Alkaline Digestion, Colorimetric Method™®!*

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method2*1

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

2) Digestion, Inductively Coupled Plasma Method®1%!

e

10 Lead...
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11

12

13

14

15

16

17

18

Lead

Mercury

Nickel

Molybdenum

Selenium

Silver

Thallium

Vanadium

Zinc

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

2) Digestion, Inductively Coupled Plasma Method®!"!
1) Waste Extraction, Digestion, Cold Vapor Atomic
Absorption Spectrometric Method®*!

2) Digestion, Cold vapor Atomic Absorption
Spectrometric Method®!"

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

2) Digestion, Inductively Coupled Plasma Method™®
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method2*1?

2) Digestion, Inductively Coupled Plasma Method™ !
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method%1®

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

2) Digestion, Inductively Coupled Plasma Method®!"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®1%

2) Digestion, Inductively Coupled Plasma Method®!%
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?%1]

2) Digestion, Inductively Coupled Plasma Method®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®%17

2) Digestion, Inductively Coupled Plasma Method™!”

N
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1 Acenaphthene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*>1"]

2 Acetone Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!*1¢!

3 Anthracene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*>!]

4 Antimony Digestion, Inductively Coupled Plasma Method®®

5 Arsenic Digestion, Inductively Coupled Plasma Method® !

6 | Barium Digestion, Inductively Coupled Plasma Method™®!?®

7 Benz(a)anthracene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!>!”

8 Benzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[m,l()]

9 Benzo(b)fluoranthene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*>!7]

10 Benzo(k)fluoranthene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>!"]

11 Benzo(a)pyrene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*>!"]

12 Benzolg,h,ilperylene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!**"

13 | Beryllium Digestion, Inductively Coupled Plasma Method™?

14 Bis(2-chloroethyl)ether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>!7)

15 Bis(2-ethylhexylphthalate | Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>!"]

16 | Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™*1¢!

17 Bromoform Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!*1¢!

18 | Butanol Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!!%1¢]

Q=

19 Butyl benzyl phthalate...
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19 Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>1"]

20 | Cadmium Digestion, Inductively Coupled Plasma Method®!”

21 Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method*!"

22 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[lﬂ,lﬂ

23 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!416)

24 p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method>!"

25 Chlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[ld,lﬂ

26 Chlorodibromomethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!*%1¢!

27 Chloroform Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[lll,lé]

28 2-Chlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®>!"

29 | Chromium Digestion, Inductively Coupled Plasma Method®!%

30 Chromium (ll) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation®!”

31 | Chromium (VI) Alkaline Digestion, Colorimetric Method!*%'%

32 Chrysene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'>*"]

33 | Dibenz(a,h)anthracene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®>!"

34 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*>!"

35 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[m,lé]

36 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!'*1¢)

37 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric

Method!*!¢! (\ =

38 1,1-Dichloroethane...
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38 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!*1¢

39 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
MethOd[m'16]

a0 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[lﬂ,m]

41 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!!%1¢!

42 | trans-1,2-Dichloroethylene | Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!'**¢!

43 | 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*>!"]

a4 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!!*!¢!

45 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[14,16]

46 Diethyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'>!"]

47 2,4-Dimethylphenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*!™

48 2,4-Dinitrotoluene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®*!”

49 2,6-Dinitrotoluene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*!"

50 Di-n-octyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*>!"]

51 Ethylbenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!!%1¢]

52 | Fluoranthene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>!”

53 Fluorene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>!™

54 Hexachlorobenzene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method**!”

55 Hexachloro-1,3-butadiene | Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!>!"]

S

56 n-Hexane...
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56 | n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!41¢!

57 | Hexachlorocyclopentadiene | Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*>!"]

58 Hexachloroethane Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>!"]

59 Indeno(1,2,3-cd)pyrene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method*!"

60 Isophorone Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method>!"]

61 Lead Digestion, Inductively Coupled Plasma Method?*?

62 | Manganese Digestion, Inductively Coupled Plasma Method™*®

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

64 | Methylene chloride Purge and Trap, Gas Chromatographic/Mass

65

66

67

68

69
70

71

12

73

74

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodi-n-propylamine

Phenanthrene

Phenol

Pyrene

Spectrometric Method!!*1¢!

Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!>*"

Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!*>!"]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!41¢!
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method(*#!¢

Digestion, Inductively Coupled Plasma Method™'®

Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!*1¢!

Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!*>!"]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™*!7
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>!"!
Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!

15,171 /‘\
=

75 Selenium...
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75 | Selenium Digestion, Inductively Coupled Plasma Method®?

76 | Silver Digestion, Inductively Coupled Plasma Method™ !

77 | Styrene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!!41¢!

78 1,1,2,2-Tetrachloroethane | Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method*!¢

79 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[-14,16]

80 | Toluene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!**¢!

81 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!*41¢!

82 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method*1¢

83 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method*!¢!

84 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[la,lél

85 2,4,5-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>!™

86 2,4,6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method>"]

87 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!4?¢]

88 | Vanadium Digestion, Inductively Coupled Plasma Method®!?

89 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!!%1¢]

90 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method[14,16]

91 m-Xylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
MethOd[14’l6]

92 | o-Xylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!41¢]

93 | p-Xylene Purge and Trap, Gas Chromatographic/Mass Spectrometric

Method**!6!

(AN
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94 Xylene (Total)...
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94 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method**!¢!
95 | Zinc Digestion, Inductively Coupled Plasma Method®®!®
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| Arsenic Digestion, Inductively Coupled Plasma Method®?

2 Barium Digestion, Inductively Coupled Plasma Method™

3 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method?
2) 5-Day BOD Test, Membrane Electrode Method!?

4 Cadmium Digestion, Inductively Coupled Plasma Method?

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method®

6 Chromium Digestion, Inductively Coupled Plasma Method®

7 Copper Digestion, Inductively Coupled Plasma Method®?

8 Hexavalent Chromium Colorimetric Method®

9 Lead Digestion, Inductively Coupled Plasma Method™

10 Manganese Digestion, Inductively Coupled Plasma Method™

11 Nickel Digestion, Inductively Coupled Plasma Method'?

12 Oil & Grease Liquid-Liquid, Partition Gravimetric Method™

13 | pH Electrometric Method®?

14 Selenium Digestion, Inductively Coupled Plasma Method™

15 | Sulfide lodometric Method?

16 Temperature Laboratory and Field Methods™

17 | Total Dissolved Solids Dried at 180 °C” ‘

18 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method™?

19 | Total Suspended Solids Dried at 103-105 °C*?

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

21 Zinc Digestion, Inductively Coupled Plasma Method™
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1 Antimony Digéstion, lhductively Coupled Plasma Method?
2 Arsenic Digestion, Inductively Coupled Plasma Method™
3 Barium Digestion, Inductively Coupled Plasma Method™
4 Beryllium Digestion, Inductively Coupled Plasma Method?
5 Cadmium Digestion, Inductively Coupled Plasma Method™
6 Chromium Digestion, Inductively Coupled Plasma Method™
7 Lead

Digestion, Inductively Coupled Plasma Method"
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8 Manganese...
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8 Manganese Digestion, Inductively Coupled Plasma Method®
9 Nickel Digestion, Inductively Coupled Plasma Method®
10 | pH Laboratory and Field Methods®
11 Selenium Digestion, Inductively Coupled Plasma Method'?
12 Silver Digestion, Inductively Coupled Plasma Method
13 Vanadium Digestion, Inductively Coupled Plasma Method®
14 Zinc Digestion, Inductively Coupled Plasma Method™?
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1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™
Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Chromium Plasma Method®™
Isokinetic Sampling, Digestion, Inductively Coupled
5 Cobealt Plasma Method™
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
6 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
7 Chlorine Absorption Sampling, lon Chromatographic Method™
Isokinetic Sampling, lon Chromatographic Method™
8 Cresol Adsorption Sampting, Gas Chromatographic Method™
9 Hydrogen Chloride Absorption Sampling, lon Chromatographic Method®
Isokinetic Sampling, lon Chromatographic Method™!
10 Hydrogen Fluoride Absorption Sampling, lon Chromatographic Method™
| Isokinetic Sampling, lon Chromatographic Method®!
11 Hydrogen Sulfide Absorption Sampling, lon Chromatographic Method™!
Isokinetic Sampling, lon Chromatographic Method™
12 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
13 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
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14 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

i5 Opacity Ringelmann's Method™

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

17 Sulfur Dioxide Absorption Sampling, Barium-Thorin Titrimetric Method™
Isokinetic Sampling, Barium-Thorin Titrimetric Method™

18 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method®

19 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

20 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™

21 Total Suspended Particulate Isokinetic Sampling, Gravimetric Method™

22 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

23 Xylene Adsorption Sampling, Gas Chromatographic Method®™
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1 Antimony Digestion, Inductively Coupled Plasma Method™®”

2 Arsenic Digestion, Inductively Coupled Plasma Method'*”

3 Barium Digestion, Inductively Coupled Plasma Method!*”!

4 Beryllium | Digestion, Inductively Coupled Plasma Method*”’

5 Cadmium Digestion, Inductively Coupled Plasma Method**

6 Chrormium Digestion, Inductively Coupled Plasma Method™®*

7 Cobalt Digestion, Inductively Coupled Plasma Method™”

8 Copper Digestion, Inductively Coupled Plasma Method™*!

9 Lead Digestion, Inductively Coupled Plasma Method™”!

10 | Molybdenum Digestion, Inductively Coupled Plasma Method!*”!

11 | Nickel Digestion, Inductively Coupled Plasma Method®*!

12 pH Electrometric Method®”

13 | Selenium Digestion, Inductively Coupled Plasma Method**

14 | Sitver Digestion, Inductively Coupled Plasma Method™*

15 Thallium Digestion, Inductively Coupled Plasma Method™”

16 Vanadium Digestion, Inductively Coupled Plasma Method™®*

17 Zinc

‘Digestion, Inductively Coupled Plasma Method™*!
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1 Antimony Digestion, Inductively Coupled Plasma Method®”
2 Arsenic Digestion, Inductively Coupled Plasma Method™*!
3 | Barium Digestion, Inductively Coupled Plasma Method™”!
a4 Beryllium Digestion, Inductively Coupled Plasma Method™!
5 Cadmium Digestion, Inductively Coupled Plasma Method!®®!
6 Chromium Digestion, Inductively Coupled Plasma Method'*”
7 Lead Digestion, Inductively Coupled Plasma Method"*
8 Manganese Digestion, Inductively Coupled Plasma Method™”!
9 Nickel Digestion, Inductively Coupled Plasma Method®!
10 Selenium Digestion, Inductively Coupled Plasma Method™®!
11 Silver Digestion, Inductively Coupled Plasma Method!™®*!
12 | Vanadium Digestion, Inductively Coupled Plasma Method[a'ﬂ
13 Zinc Digestion, Inductively Coupled Plasma Method
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
239ed. Washington, DC: APHA, 2017.

3. United States Environmental Protection Agency. Standard of Performance for
New Stationary Source. 40 CFR 60. Appendix A, 2023.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Diges‘cion‘ of Sediments, Sludges, and Soils. SW-846
Method 3050B, 1996.

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

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

7. United States Environmental Peatection Agency. Test Mq@_bods for Evaluation Solid
Waste Physical/Chemical Methods. Sot 1
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“Absorption Sampling, lodometric Method” ‘
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ddul drsuafie AT
1 Arsenic Digestion, Inductively Coupled Plasma Method®
2 Barium Digestion, Inductively Coupled Plasma Method™
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?
4 Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method®?
6 Chromium Digestion, Inductively Coupled Plasma Method®
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

Copper Digestion, Inductively Coupled Plasma Method™?

Hexavalent Chromium Colorimetric Method®?
10 Lead Digestion, Inductively Coupled Plasma Method?
11 Manganese Digestion, Inductively Coupled Plasma Method™?
12 Nickel Digestion, Inductively Coupled Plasma Method™
13 Oil & Grease Liquid-Liquid, Partition Gravimetric Method™?
14 oH Electrometric Method®
15 Phenols Distillation, Direct Photometric Method™?
16 Selenium Digestion, Inductively Coupled Plasma Method?
17 Sulfide lodometric Method®?
18 Temperature Laboratory and Field Methods®
19 | Total Dissolved Solids Dried at 180 °C
20 Total Kjeldahl Nitrogen Macro-Kjeldahl Method®
21 Total Suspended Solids Dried from 103 to 105 °C%?
22 Zinc Digestion, Inductively Coupled Plasma Method?
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! Antimony Digestion, Inductively Coupled Plasma Method™
2 Arsenic Digestion, Inductively Coupled Plasma Method™@
3 Barium Digestion, Inductively Coupled Plasma Method?
4 Beryllium Digestion, Inductively Coupled Plasma Method™
5

Cadmium ; Digestion, Inductively Coupled Plasma Method™
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6 Chromium...
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Chromium Digestion, Inductively Coupled Plasma Method™®
Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®?
8 Chromium (V1) Colorimetric Method™?
Lead Digestion, Inductively Coupled Plasma Method®?
10 Manganese Digestion, Inductively Coupled Plasma Method?
11 Nickel Digestion, Inductively Coupled Plasma Method™
12 pH Electrometric Method™
13 Phenol Distillation, Direct Photometric Method?
14 Selenium Digestion, Inductively Coupled Plasma Method™
15 Silver Digestion, Inductively Coupled Plasma Method?
16 Vanadium Digestion, Inductively Coupled Plasma Method?
17 Zinc Digestion, Inductively Coupled Plasma Method™®
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! Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2 Arsenic isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

3 Beryllium lsokinetic Sampling, Digestion, Inductively Coupled
_ Plasma Method™

4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Carbon Monoxide Instrument Analyzer Method™

Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

W Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

8 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

9 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

10 Manganese Isokinetic Sampling, Digestion, Inductively Coupled

—— g

¢ Cma %‘ Plasma Method™
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11 Nickel...
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11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

13 Opacity Ringelmann's Method™

14 Oxides of Nitrogen Instrument Analyzer Method®

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

16 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrument Analyzer Method™

17 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method"!

18 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

19 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

20 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®

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

22 Xylene Adsorption Sampling, Gas Chromatographic
Method™
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aduit arsuany BAazd
1 pH Electrometric Method™®
Ay 97UIU 14 5980135
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1 Antimony Digestion, Inductively Coupled Plasma Method®*

2 Arsenic Digestion, Inductively Coupled Plasma Method®”!

3 Barium Digestion, Inductively Coupled Plasma Method®”

4 Beryllium Digestion, Inductively Coupled Plasma Method!®”!

5 Cadmium Digestion, Inductively Coupled Plasma Method™!

6 Chromium Digestion, Inductively Coupled Plasma Method!®”!

7 Lead Digestion, Inductively Coupled Plasma Method™®”

8 Manganese " Digestion, Inductively Coupled Plasma Method™”
- 8
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9 Mercury...
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9 Mercury Digestion, Inductively Coupled Plasma Method!*!
10 Nickel Digestion, Inductively Coupled Plasma Method™*”’
11 Selenium Digestion, Inductively Coupled Plasma Method "
12 Silver Digestion, Inductively Coupled Plasma Method™”!
13 Vanadium Digestion, Inductively Coupled Plasma Method™?!
14 Zinc Digestion, Inductively Coupled Plasma Method™®!
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24" ed. Washington, DC: APHA, 2023,

3. United States Environmental Protection Agency. Standard of Performance for
New Stationary Source. 40 CFR 60. Appendix A, 2019.

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

5. United States Environmental Protection Agency. Test Method for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission Spectrometry.

SW-846 Method 6010D, 2018.
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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Analytical Balances
Model : XS205DU
Serial No : B814654693



Calibration Certificate ID
TH2089-010-032125-ACC-TH

Mettler-Toledo (Thailand) Ltd.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+662 723 0382

MT-TH.ServiceSupport@mt.com

METTLER TOLEDO

NSC-TISI-TIS 17025

CALIBRATION 0062
= . =
Accuracy Calibration Certificate

Customer

Company: Eastern Thai Consulting 1992 Co., Ltd.

Address: 129 Moo 1, Nonsi

City: Kabin Buri Contact: Tassawan Chansamrong

Zip / Postal: 25110

State / Province: Prachinburi

orcertumtes— NIRAH

:’0‘3"3“3‘“4 ?‘13‘31‘ 1;4

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument

Model: XS205DU Asset Number: KB-LAB-61/002

Serial No.: B814654693 Terminal Model: SAT

Building: Office Laboratory Terminal Serial No.: B814654693

Floor: 1 Terminal Asset No.: N/A

Room: Laboratory

' 1 i 81g ! 0.00001 g
2 | 220 g : 0.0001 g

Procedure

Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommodate specific calibration conditions.

| Temperature .' Humidity
f As Found Start: 24.7 °C End: 23.4 °C I Start: 55.4 % End: 48.9 %
As Found Calibration Date: 21-Mar-2025 Calibrator: /j&
As Left Calibration Date: N/A
Issue Date: 24-Mar-2025 Pairada Meephet

Approved Signatory: MW

Technical Manager / Head of Calibration Center

SRRY

Software Version: 1.24.0.549
Report Version: 2,19.30

Forr Number: F103C

© METTLER TOLEDO Page 1 of 5

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.



Calibration Certificate ID

TH2089-010-032125-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability
TestLoad: 70 g
i As Found : As Left O As Found
- ® As Left 1 (Test Paint)
1 69.99999 g | N/A |
I | | 256'
2 70.00000 g [ N/A [
- 10 Ad- 2
3 : 70.00001 g N/A ; :
4 g 69.99999 g N/A |
5 70.00000 g . N/A 2d-
6 ﬁ 69.99998 g : N/A 9 1d- 3
7 69.99999 g N/A O ol
8 70.00000 g N/A f N0
9 69.99999 g N/A | LLEY O
10 70.00001 g N/A g T Q
8 ] i 4
s,
Standard | 2
Deviation 0.000010 g N/A
7 5
1
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
TestLoad: 100 g
Position | As Found As Left 3 4
1 ' 100.0001 N/A .
: | -1d -1d
2 100.0001 g N/A :
3 100.0000 g N/A ; (, ’
4 100.0000 g ' N/A |
5 100.0001 g N/A 0od 0d
2 P 5
Maximum
Deviation .0001g N/A As Found
S The “d" in the graph represents the readability of the rangefinterval in which
the test was performed.
. —_—
CRRY
Software Version: 1.24.0.549 © METTLER TOLEDO Page 2 of 5

Report Version: 2.19.30
Form Number: F103C

This is an original document and may not be partially reproduced without the

wrilten permission of the issuing calibration laboratory.



Calibration Certificate ID
TH2089-010-032125-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

. Indication Error of Indication Expanded Uncertainty k
| 1 | 0.00000 g ; 0.00000 g ' 0.00000 g _ 0.020 mg | 2 |
| 2 0.05001 g | 005001g | 0.00000 g j 0.024 mg | 2 |
[ 3 | 0.10001 g 0.10001 g | 0.00000 g : 0.025 mg | 2 |
| 4 | 0.50001 g 0.50002 g i 0.00001 g 0.031 mg | & i
| 5 1.00001 g 1.00001 g 0.00000 g 0.034 mg | 2 |
6 5.00001 g 5.00000 g -0.00001 g i 0.049 mg 2 |
| 7 10.00001 g | 9.99999 g -0.00002 g ' 0.062 mg 2" |
81| 50.00000 g | 49.99995 g -0.00005 g _ 0.12mg 2 |
9 100.0000 g | 100.0000 g 0.0000 g i 0.21mg 2 |
|10 | 150.0000 g 150.0001g | 0.0001 g [ 0.32 mg | 2 |
[ 11 | 200.0001 g | 200.0002g | 0.0001 g i 0.37 mg | 2

'The calculated uncertainty was replaced by the CMC (Calibration and Measurement Capabilities) value because the calculated uncertainty

was smaller than the CMC value.

06

bt st s i i A LS ;

Error of Indication [mg]
(=)
|

-06

50

100

Calibration Points [g]

O AsFound

& As Left

For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close to zero are not displayed.

The expanded measurement uncertainty is reported as the standard measurement uncertainty multiplied by the coverage factor k such

that the coverage probability corresponds to approximately 95 %.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

The results of this calibration certificate relate only to the calibrated item.

.\
SORY

Software Version: 1.24.0.549

Report Version: 2.19.30
Form Number: F103C

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.
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Calibration Certificate ID
TH2089-010-032125-ACC-TH

METTLER TOLEDO Service

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS79 Date of Issue: 19-Feb-2025

Certificate Number: 25-022267 Calibration Due Date: 16-Aug-2026

Thermo Hygrometer

Equipment No.: IN322 Date of Issue: 23-Jan-2025

Certificate Number: SG-H-00170/68 Calibration Due Date: 20-Jan-2026
Remarks

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

XS205DU is Analytical Balances

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

SRRY

Software Version: 1.24.0.549

Report Version: 2.19.30 This is an original document and may not be partially reproduced without the

© METTLER TOLEDO

Form Number: F103C written permission of the issuing calibration laboratory.

Page 4 of 5



Calibration Certificate ID
TH2089-010-032125-ACC-TH

METTLER TOLEDO Service

Measturement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use:

Temperature range on site for the evaluation of the measurement uncertainty in use:

1.5-10%/K

3K

Linearization of Uncertainty Equation

' 1| 0.00001g

As Found

U1 = 0.021 mg + 0.00465 mg/g - R i

N/A

2| 0.0001g

Uz = 0.06 mg + 0.00464 mg/g - R

N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication ;
i 0.00220 g 0.021 mg 0.96% ' N/A i N/A
: 0.02200 g 0.021 mg 0.096% ' N/A ' N/A i
0.22000 g 0.022 mg i 0.010% N/A : N/A |
! 2.20000 g 0.031 mg _' 0.0014% N/A N/A |
220.0000 g 1.1 mg | 0.00049% . N/A ; N/A !
B | p i g rrr——————
g : 2 g 80+
R 5 : |
: e — ,
g L i A ; sl \
ol - - e,
25 50 75 100 000001 00001 0001 a1
Reading [g]

Weighing Range [%]

As Leit

As Found

The weighing range shown in the absolute uncertainty graph refers to the first interval/range of the device.

D
SRRY

Software Version: 1.24.0.549
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Form Number: F103C
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Thermo Reactor

Model : RD125

Serial No. : 0220/003514



Metrological Center

S C G SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

)
)

CEMENT-BUILDING MATERIALS

Certificate No.T241379102 "Substitute for Calibration Certificate Number T241379101" Page 1 of 4

Certificate of Calibration

Equipment - Thermoreactqr
Manufacturer : Lovibond
Model : RD125

Serial No. : 0220/003514

Customer Code : KB-LAB-63/004
ID No. : T2603A5
Customer : Eastern Thai Consulting 1992 Co.,Ltd.
129 Moo.1 Nonsi,
Kabinburi, Prachinburi 25110
Customer Location : Laboratory Room

Date of Receipt : 17 July 2024

Calibrated By : Atiphong Rongrat ( Technician )
Approved By < %"%‘\ / Boonchai Suriyawong (Site Calibration Manager)
27 AUG 2024

Date of Issue

. N 1] ITH . . .,
The uncertainties are for a confidence probability of approximately 95%. (5 Q) |:2

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior. written approval of the Metrological Center.

FM-L12 109/30-05-57



Metrological Center

SCI ECO Services Company Limited
SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone ;: +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

©

CEMENT-BUILDING MATERIALS

Certificate No. T241379102 Page 2 of 4
Calibration Report

Equipment : Thermoreactor

Date of Calibration : 25 July 2024

Temperature : 27.4-28.9 °c
Line Voltage :  222.7-2278 V
Relative Humidity : 55-65 %RH

Environment

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 20 standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN241-TN250 T240401 16 March 2025
TC TYPE T TN251-TN260 T240401 16 March 2025
DATA LOGGER 34970A T193 T240401 16 March 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 30  Minute At 150 C
Fresh Air Damper [_| Open |:|Min EI Medium D Max

|:| Close

Not Available

0]

5. Adjustment :
( X ) without adjustment () after adjustment

P @m

Approved By.

FM-L13 108/30-05-57



Metrological Center

s C G SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

W

CEMENT-BUILDING MATERIALS

Certificate No T241379102 Page 3 of 4

Calibration Report

Rowé6 |H21 H 22 H 23 H 24

RowS |H17 H18 H19 H20

Row 4 |HOLD H 14 H 15 H16

Row 3 H9 H10 H11 H12

Row 2 HS5 Hé6 H7 HS

Row 1 H1 H?2 H3 H4

H: STANDARD THERMOCOUPLE TYPE T

HI |=|TN241| WO |= TN24Qi H17 | = |TN257 T e =
’h H23 y o H2 B

2 | = |tvedz] mo | = [Tvaso| mus | - TNZS8 co G Wi : |
| Hi7 | m1e P H1o ) & H2o R

H3 | = TN243I H11 | = |TN251} H19 | = TN259| : - - N —
I I 5 IR EETTE R T
H4 |=|TN244] H12 | = [TN252] H20 | = |TN260 oy L e
B (e p (o b Cun P

H5 | =|TN245] |13 | = | Hola | m21 | = [TN241 F B

Hé6 | =|TN246] H14 | = TN254| H22 | = [TN242

H7 | =|TN247} H15 | = TN255' H23 | = TN243I

H8 | = TN248I H16 | = |[TN256] H24 | = TN244I '-':"' £

Approved By. M

gory

FM-L13 108/30-05-57



Metrological Center
SCI ECO Services C any Limited
@ S C G ervices Comp

ity B 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T241379102 Page 4 of 4

Calibration Report

Measurement Results

s r=3 2 ~ 0o -
| | Averaie Stanjard Rejdmg at |:ach popition (
Calibration Point
5 V] H3 H3 H5 Ho6 H7 5 ¢ HY HI
Poin 499 15058 1499 150.8p 150.0p I50.1fF 1506 149.9p 150.3
150 ; 98 149,70 I50.3) 149.7p 150.78  I50.08 1500 15052 150.1p I50.1p
13937 1504y I149.8% I50.8§ I50.06 I50.07 130.5§ 149.9% 150.2%
HIT HI2 HI3 HIS HI6 HI7 HI3 HI
Max 5028 I50.7¢ . | 15082 15031 15045 150.8¢ 15084 1503 150.2p
HOLD
Min 50115060 T50.7p 15020 I503p I50.77 150.7p 15020 I50.1B
— Averagd I50.1] 1I50. I50.25 I50.92 IJU.-FL 3080 150.27 I50.17
H2T H22 H23 H2
Max 14998 14998 I50.54 150
Min 149, 4990 15048 1499
— Average ; 95 150.51 149'4.
Thermoreactor T emperETre Distribution
o =]
o Reading ( C) . . o
etting ( () Stability (+ C) Uncertainty (+ C)
Min , Max Average
150 150 0.20 1.20

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution,

providing a level of confidence of approximately 95 % .

Approve(? - MJ\‘ C‘@)‘ \

FM-L13 108/30-05-57



Chamber (Incubator)
Model : TC445s

Serial No. : 0922/006981



Metrology
@ ( S CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 36273096  Fax : +66 3627 3100 S AURE R Lo

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T250467 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Incubator )
Manufacturer : Lovibond

Model : TCA445s

Serial No. : 0922/006981

Customer Code : KB-LAB-66/003

ID No. : T4983AS5

Customer : Eastern Thai Consulting 1992 Co.,Ltd.
129 Moo.1 Nonsi,
Kabinburi, Prachinburi 25110

Customer Location : Laboratory

Date of Receipt : 12 March 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By : %/Z\’\ Boonchai Suriyawong (Site Calibration Manager)
2 4 MAR 2025 o

Date of Issue : @@;@y

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14119/18-08-66
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’(@)‘NSCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T250467 Page 2 of 3

Calibration Report

Equipment : Chamber ( Incubator )
Date of Calibration : 20 March 2025
Environment : Temperature : 27.8-28.3 °c

Line Voltage : 223.9-2313 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one

resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 28-(CH1-10) T240709 19 April 2025
DATA LOGGER 34970A T149 T240709 19 April 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 57 Minute At 20 C
Fresh Air Damper [ _| Open |:|Min I:l Medium D Max

[’ Close

Not Available

(0]

5. Adjustment :
( X ) without adjustment () after adjustment

Fon e

Approved By

FM-L15 118/18-08-66



Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

®ISCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250467 Page 3 of 3
Calibration Report
n-cm 8-CH8
F 3 é
28-CH 28-CHé
> B-cH 4—— Chamber Edge
28-CH9
Q
H
28-CH3 ; 28-CH4
H?2
Q o)
28-CH1 28-CH2
¢
i)
| W2 b o4 D
* <ap *
) W .
Remark : internal Dimensions of Chamber : W (Width) = 66 cm. , H (Height) = 145 cm. and D (Depth) = 56 cm.

Size of Installed Standard sensor number 28-CH1 to number 28-CH8 : a=5cm. ,b=5cm.and c=5cm.

Size of Installed Standard sensor number 28-CHS : W/2 = 66 cm./2 ., H/2 = 145 cm./2 and D/2 = 56cm./2

Measurement Results

Average Standard Reading at each position (°C)
Calibration Point 28-CH1 28-CH2 28-CH3 28-CH4 28-CHS 28-CHé6 28-CH? 28-CH8 28-CH9
20 20.18 20.07 19.87 19.83 19.89 19.95 19.82 20.01 19.95
Chamber ( Incubator ) Temperature Distribution
**Reading (°C ) Coverage
Setting °C Average (°C) Stability (+ °C) Uniformity ( °C ) Uncertainty (+ °C)
Min , Max Average Factor k
20.8 19.9, 20.0 20.0 19.95 0.31 0.94 0.52 2.00

** Reading Temperature in Chamber with " Digital thermometer No.KB-LAB-63/022 "

* The quoted uncertainty exclude "uniformity”
The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

a level of confidence of approximately 95 % .

End of Certificate. M

Approved By.

FM-L15 118/18-08-66




DO METER
Model : YSI5000
Serial No. : 16H102702



_’?‘\ Harikul Science Co.,Ltd.
it }( HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen,
w_d SCIENCE Samsaennok, Huaikhwang, Bangkok 10310
= Tel: 0-2274-2456 Fax: 0-2274-2443
Email: info@harikul.com www.harikul.com

CERT.No.: HS-V071J Certificate of Calibration
Calibration Date 4 Oct 24 Model YS! 5000
Submitted by : Eastern Thai Consulting 1992 Co., Ltd. SIN 16H102702

129 Moo 1, Nonsi Subdistrict, Kabinburi Probe YSI 5010

District Prachinburi Province 25110 S/IN 22A100334

ID NO. .
Avg Room Temp : 20 °C Air Temp ref S/N. F8065C26
Avg Water Temp : 20 °C Barometric ref S/N. F8065C26
Air Pressure : 760.00 mmHg Water Temp ref - ~
Salinity : 0 ppt ID NO. HS001
Technician Kittipong M
Calibration Details_
Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/)

Measurement 1 (mg/l) 9.09 (PASS) ) )
Measurement 2 (mg/l) 9.09 (PASS) . ;
Measurement 3 (mg/l) 9.09 (PASS) - )
Measurement 4 (mg/) 9.09 (PASS) - )
Measurement 5 (mg/l) 9.09 (PASS) )
Measurement 6 (mg/l) 9.08 (PASS) ) .
Measurement 7 (mg/l) 9.08 (PASS) ) )
Measurement 8 (mg/l) 9.08 (PASS) ) -
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 (mg/l) 9.09 (PASS) ) )
Mean Measurement 9.09 mg/ [ ) .
Inaccuracy 0.00 mg/ [ } .
Overall. Status (PASS)

nufacturer 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., Ltd
3) This result shall not be used for advertising purpose.

Technician Signature Laboratory Manager

(Kittipong Maekwong) (Supreecha Sumaritam)



WATER BATH
Model : WNB45
Serial No. : L719.0236
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NSC-TISI-TIS17025
CALIBRATION 0152

Page 10f 3
24-128424
24-51593-001

CERTIFICATE OF CALIBRATION

Certificate No. :

Sample Code :

Customer Eastern Thai Consulting 1992 Co., Ltd.
129 Moo 1, Suwannasorn Rd., Nonsri,
Kabinburi, Prachinburi 25110

Location of Calibration Eastern Thai Consulting 1992 Co., Ltd.

(Laboratory)
Equipment Liquid bath (Water bath)
Manufacturer Memmert Model WNB 45
Serial No. L719.0236 ID No. KB-LAB-63/017
Date of Receipt 03 October 2024 Date of Calibration 03 October 2024
Condition of Calibration
1. Environment 11 Ambient temperature Maximum 31.9 °c Minimum 303 °¢
1.2 Relative humidity Maximum 744 % Minimum 63.0 %
1.3 Line voltage supplied Maximum  223.8 VAC . Minimum 218.8 VAC
2. Calibration method
In-house method WI-CL-023 based on ASTM E 715-80 (Reapproved 2022).
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date

Data acquisition with sensor LB-DA-10 (RTD-220 to RTD-224) 24-025104 28 February 2025

(RTD-Pt100)
4. This certificate is traceable to the international system of unit (SI Unit).

The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item Normal

Mr. Sarut Sa-nguansin (Mr. Somchai Neampunt)

Approved by

Calibrated by

Scientist Signed for Director

Issue date 04 October 2024

The uncertainties are for a confidence probability of approximately 95%,
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only,

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding national standards laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC),

CONTACT@AMARC.CO.TH

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-114

TEL 02-516-2422
FAX 02-516-6949
Rev,01

WWW.AMARC.CO.TH
Effective Date. 15/10/21
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Results of Calibration

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

Certificate No. :
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CALIBRATION 0152
Page 20of 3

24128424
24-51593-001

Sample Code :

Resolution : 01 °C
1. Reporting of Temperature
Calibration Uucr uuc* Measured temperature at each positions ("C) Uncertainty | Coverage
point (°C) setting (°C) | reading (°C) #1 #2 #3 ¥4 # 5o + (°C) factor k
85 85.9 85.9 85.067 85.120 85.046 85.068 85.094 0.17 2.00
95 95.0 95.0 93.911 93.919 93.908 93.881 93.919 0.17 2.00
2. Characterization results
Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation ("C)
85 0.087 0.156 0.202
95 0.078 0.144 0.237

Notes
- UUC* = Unit Under Calibration

COMTACT,
TONTAT g

361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

TEL 02-516-2422

FAX 02-516-6949
Rev.08

WWW.AMARC.CO.TH
Effective Date 15/10/21
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NSC-TISI-TIS17025

CALIBRATION 0152
REPORT OF CALIBRATION Page 3of 3
Certificate No. : 24128424
Sample Code : 24-51593-001
Results of Calibration
Notes Top View
. i :
1. Sensor installation locations : '
821 t'84
1.1 Place five calibrated temperature sensors in the unloaded G SN Re
B 0 A e ....--.____._.,.-.-—__.._..._
water bath with diffuser plate in place and at lowest position : D TR, R
and water level approximately 38 mm from the top. 7 ".—1? ! Vi E—i g
i i i
1.2 Locate one sensor in each of the four corners of the bath Controlied ! : : 2Y_Y
! 150 mm
approximately 50 mm from each wall and midway between i Long 12" " d
the diffuser plate and the water surface.
#1,%82 #5 Ref. #3,44

1.3 Locate the fifth sensor within 25 mm of the geometric center
of the bath.
2. The quoted uncertainty includes" Stability of bath and loading

Top
effect in bath at 20% of uniformity ". Controied

3. Uniformity - the maximum difference of measured : R ; R I
‘®

Waler surface

Midway betw:
temperatures at any sensors and the measured temperature e

the diffuser plale
at the reference location which are observed at the same time. end the water

surface

4. Stability - one-half of the greatest maximum difference of

Diffuser plate

measured temperatures at any one sensor. Front View

5. Overall variation - the difference of the maximum and the Fi : Ex | nsor
minimum measured temperatures throughout observation time. installation Positions

6. UUC* reading - the average reading of indicating device that forms the integral part of the bath.

7. Controlled circulation or stirrer moter setting :  N/A

8. Cooling system : N/A

9.

Calibration results without adjustment.

The resuft expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds

to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of Report -

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-018 Rev.09 Effective Date. 15/10/21



Chamber ( Refrigerator )

Model : SCR-1320SAD

Serial No. : 0508-00065



Metrology
! S CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100 S R

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T250468 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Refrigerator )
Manufacturer : Sanden Intercool

Model : SRC-1320SAD

Serial No. : 0508-00065

Customer Code : KB-LAB-48/034

ID No. : T8421A2

Customer : Eastern Thai Consulting 1992 Co.,Ltd.
129 Moo.1 Nonsi,
Kabinburi, Prachinburi 25110

Customer Location : Laboratory

Date of Receipt : 12 March 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By - M Boonchai Suriyawong (Site Calibration Manager)
7 & MAR 2025

Date of Issue ! O
SRRY

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 119/18-08-66



Ay,
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SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T250468 Page 2 of 3

Calibration Report

Equipment : Chamber ( Refrigerator )
Date of Calibration : 20-21 March 2025
Environment : Temperature : 27.8-28.3 °c

Line Voltage : 223.9-231.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one

resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 28-(CH1-10) T240709 19 April 2025
DATA LOGGER 34970A T149 T240709 19 April 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 4 Hour 37 Minute At 3 C
Fresh Air Damper [ ] Open DMin I:l Medium |:| Max

D Close

[X]Not Available

(o]

5. Adjustment :
() without adjustment ( X ) after adjustment

ol

Approved By

cAoR

FM-L15 118/18-08-66



Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T250468 Page 3 of 3

Calibration Report

Q-CH7 8-CH8
F'y
28-CH5 28-CHé
[+—— Chamber Edge
28-CH9
Q
H
28-CH3 ; 28-CH4
2
0 EZ 0
28-CH1 28-CH2
8 A
W2 o, <
N < IR ; < D
<«ar ®
W
Remark : Internal Dimensions of Chamber : W (Width) = 100 cm. , H (Height) = 135 cm. and D (Depth) = 45 cm.

Size of Installed Standard sensor number 28-CH1 to number 28-CH8 ;: a=5cm. ,b=5cm.and c=5cm.

Size of Installed Standard sensor number 28-CH9 : W/2 = 100 cm./2 , H/2 = 135 cm./2 and D/2 = 45¢m./2

Measurement Results

Average Standard Reading at each position (°C})
Calibration Point 28-CH1 28-CH2 28-CH3 28-CH4 28-CHS 28-CH6 28-CH7 28-CH8 28-CH9
3 3.18 2.90 2.99 3.03 3.01 2.82 2.79 3.07 3.22
Chamber ( Refrigerator ) Temperature Distribution
Reading (°C) Coverage
Setting °C Average (°C) Stability (+ °C) Uniformity ( °C) Uncertainty (x °C)
Min , Max Average Factor k
3.0 29,38 3.1 3.00 0.76 1.20 1.21 2.00

—_—
* The quoted uncertainty exclude "uniformity” PY
The calibration result apply only the above calibrated item. .
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

a level of confidence of approximately 95 % .

End of Certificate. 3

Approved By. M

FM-L15118/18-08-66




pH METER
Model : SevenCompact
Serial No. : B824972289



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

AMARC

CERTIFICATE OF CALIBRATION

CALIBRATION 0152
Page 10f 3

Certificate No. : 24-108219

Sample Code : 24-43250-001

Customer Eastern Thai Consulting 1992 Co., Ltd.

129 Moo 1, Suwannasorn Rd., Nonsri, Kabinburi,

Prachinburi 25110
Location of Calibration Eastern Thai Consulting 1992 Co., Ltd.

(Calibration laboratory)
Equipment pH Meter
Manufacturer METTLER TOLEDO Model SevenCompact S220
Serial No. B824972289 ID No. KB-LAB-61/003

Date of Receipt 26 August 2024
Condition of Calibration
15.0 to 35.0 °C

25.8 °C

1. Environment Ambient temperature :
1.1 Start time 245 °C ;
2. Calibration method

End time :

Date of Calibration

35.0
76.8

Relative humidity :
1.2 Starttime

26 August 2024

%RH
End time :

to 80.0

%RH ; 79.5

%RH

In house method WI-CL-019 : Direct measurement with standard voltage calibrator and direct measurement with certified reference

material (CRM).
3. Reference standard / Certified reference material

Instrument ID No. Certificate No. Due Date

3.1 Voltage Calibrator LB-DPC-01 LF24-0280 25 June 2025

3.2 Digital Thermometer LB-DPC-01 24-096498 11 August 2025
Certified Reference Material Lot. No. Ref No. Expire Date

3.3 Buffer SolutionpH  4.008 991689 PH216.L5 03 May 2026

3.4 Buffer SolutionpH  6.999 C03142 S$11M004 12 February 2026
3.5 Buffer SolutionpH  9.997 980686 PH220.L5 25 April 2025

4. This certificate is traceable to the international system of unit (SI Unit).

4.1 Instrument No. 3.1 through Measuretronix Limited.

4.2 Instrument No. 3.2 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
4.3 Buffer Solution No. 3.3 and No. 3.5 traceable to CPA chem (through primary measurement method-Harned cell using calibrated
thermometer, barometer, and nanovoltmeter Accredited laboratory ISO/IEC 17025 and 1SO 17034).
4.4 Buffer Solution No. 3.4 traceable to HACH (Certified Reference Material from DFM and PTB Certificate Nr. CRM-P1118 and
Certificate Nr. PTB-PHOB-555/30620/22. According to DIN EN ISO 17034:2017).
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item : Normal

{Mr. Somchai Neampunt)

Calibrated by Mr. Nuttaput Timula Approved by

Scientist N Signed for Director
Issue date 27 August 2024 >
u 0 CORY

The uncertainties are for a confidence probability of approximately 95%.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the

laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding national standards laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ladpraoc 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-114

TEL 02-516-2422
FAX 02-516-6949

Rev.01

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

Effective Date. 15/10/21
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NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 2of 3
Certificate No. : 24-108219
Sample Code : 24-43250-001
Equipment pH Meter Resolution 0.001pH ; 0.TmV; 0.1°C
Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B824972289 ID No. KB-LAB-61/003
Range -2.000 pH t0 20.000 pH; +2000.0 mV ; -5.0°C t0130.0°C

Results of Calibration

Part 1. DC Voltage measurement

pH Meter Serial No.

B824972289

Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor
pH mV mV pH mV k
0 414.113 414.0 0.00 + 0.083 2.00
4 177.477 177.5 4.00 + 0.083 2.00
A 0.000 0.0 7.00 + 0.083 2.00
10 -177.477 -177.5 10.00 + 0.083 2.00
14 -414.113 -414.0 14.00 + 0.083 2.00

Part 2. Performance of Electrode system

METTLER TOLEDO

Electrode Manufacturer

Electrode Serial No.

4293264

Model

InLab Expert Pro-ISM

Three-Point Calibration at pH4 and pH7 Percent Slope : 99.4 , at pH7 and pH10 Percent Slope : 98.7

Standard Buffer Solution Average indicator reading Error Value Uncertainty Coverage factor
pH (@ 25 °C) pH mV pH pH k
4.008 4.00 181.2 -0.008 + 0.0083 2.00
6.999 6.99 4.8 -0.009 + 0.0083 2.00
9.997 9.99 -170.4 -0.007 + 0.0083 2.00

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds
to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003. ﬁ\’.n—“

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

TEL 02-516-2422
FAX 02-516-6949

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018 Effective Date.15/10/21
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REPORT OF CALIBRATION Page 30f3
Certificate No. : 24-108219

Sample Code : 24-43250-001

Equipment pH Meter (Digital Thermometer with sensor)
Thermometer readout
Manufacturer METTLER TOLEDO Model SevenCompact S220
Serial No. B824972289 ID No. KB-LAB-61/003
Resolution 0.1 Ee) Range -30.0 °Cto 130.0 °C
Thermometer sensor
Manufacturer METTLER TOLEDO Model InLab Expert Pro-ISM
Serial No. 4293264 ID No. N/A
Condition of Calibration
1. Environment 1.1 Ambient temperature 252 °C + 01 °C

1.2 Relative humidity 663 % =+ 72 %

2. Calibration method
2.1 The calibration use in house method WI-CL-021 : by comparison with standard thermometer
2.2 The calibration by comparison unit under calibration (UUC) to the standard thermometer in a calibration bath at the
controlled temperature.
2.3 The temperature scale in use of this laboratory is the international temperature scale of 1990 (ITS-90).

3. Reference standard instrument

Instrument Model ID. No. Certificate No. Due date
3.1 Resistance Thermometer PT-100 RTD-366 24-096498 11 August 2025
3.2 Thermometer Readout 753 LB-DPC-01 24-096498 11 August 2025

4. This certificate is traceable to the international system of unit (Sl Unit).
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (Accreditation Under TLAS Laboratory
Calibration No.0152)

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

6. Condition of Calibration item : Normal

'Results of Calibration

Expanded

Calibration Average of Unit under calibration
. . - - . Coverage factor
point standard reading | Immersion depth | Average reading | Correction value uncertainty «
°c °C mm °C °C °c
23 22.98 100 22.8 + 0.18 + 0.14 2.00
25 2498 | 100 24.8 +018 + 014 2.00
27 27.00 100 268 + 0.20 £ 0.4 2.00

Notes

Calibration results without adjustment

FORY

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds

to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of report -
TEL 02-516-2422
FAX 02-516-6949

Rev.09

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

Effective Date. 15/10/21
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HOT AIR OVEN

Model : UF55

Serial No. : B224.1762
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CERTIFICATE OF CALIBRATION Page 10f 3
Certificate No. : 25-024434

Sample Code : 25-10468-003
Customer : Eastern Thai Consulting 1992 Co., Ltd.
129 Moo 1, Suwannasorn Rd., Nonsri,
Kabinburi, Prachinburi 25110

Location of Calibration : Eastern Thai Consulting 1992 Co., Ltd.

(Hot Room)

Equipment : Temperature controlled enclosures (Hot air oven)

Manufacturer :  Memmert Model : UF55

Serial No. : B224.1762 ID No. :  KB-LAB-68/002

Date of Receipt : 18 February 2025 Date of Calibration : 18-19 February 2025

Condition of Calibration

1. Environment 1.1 Ambient temperature : Maximum 31.8 °C ;' Minimum 30.5 °C

1.2 Relative humidity : Maximum 599 % ; Minimum 576 %
1.3 Line voltage supplied : Maximum 224.0 VAC ; Minimum 220.5 VAC

2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.

3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data Acquisition With Sensor LB-DA-08 (RTD-239 to RTD-247) 24-099333 31 July 2025
(RTD-Pt100)

4. This certificate is traceable to the international system of unit (SI Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item :  Normal
Calibrated by Mr. Natthanan Phosri Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director

Issue date 19 February 2025
The uncertainties are for a confidence probability of approximately 95%. C/‘@,P i

The calibration resuit is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding national standards laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-114 Rev.01 Effective Date. 15/10/21
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Results of Calibration
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Certificate No. :

Sample Code :

THAILAND

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of 3
25-024434
25-10468-003

Resolution 0.1 °c
1. Reporting of Temperature
Calibration uuc* uuc* Measured temperature at each positions (°C) Uncertainty | Coverage
point (°C) [setting (°C)[reading(°C)| #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9% | 1 (°Q) factor k
85 85.0 85.0 85.30 | 85.14 | 85.25 | 85.29 | 85.17 | 85.17 | 85.07 | 85.19 | 85.27 0.25 2.00
104 104.0 104.0 104.29|104.08| 104.23 | 104.29| 104.13 | 104.15 | 104.02| 104.21| 104.30 0.47 2.00
150 150.0 150.0 150.27149.88| 150.24 | 150.28 | 150.07| 150.04 149.82 | 150.27| 150.31 0.47 2.00
180 180.0 180.0 180.32| 179.86 | 180.34(180.40| 180.12 | 180.07| 179.79 | 180.47| 180.39 0.48 2.00
2. Characterization results
Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation (°C)
85 0.07 0.24 0.34
104 0.27 0.37 0.80
150 0.20 0.54 0.85
180 0.7 0.67 0.99

Notes

- UUC* = Unit Under Calibration

CORY

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

TEL 02-516-2422
FAX 02-516-6949
Rev.09
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Effective Date. 15/10/21
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REPORT OF CALIBRATION

Results of Calibration

Notes

1.

8.
9.

Sensor installation locations

1.1 All sensors at any corners or walls should be positioned
5 cm (a x b x ¢) from the wall.

1.2 The reference sensor is preferably located of the geometric center
of the chamber.

Interior dimensions approx of chamber :

W= 40 cm; D= 33 cm;H= 40 cm

Air valve or fresh air level : Off

Fanlevel : Open

The quoted uncertainty includes" Stability of chamber and loading effect

in chamber at 20% of uniformity .

Wy
S,

e,

¢

(R

1,44

THAILAND

)

% N
"{’ffnlu\“\\

NSC-TISI-TIS17025
CALIBRATION 0152

Page 30f3
Certificate No. : 25-024434
Sample Code : 25-10468-003
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Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference

location which are observed at the same time.

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.

UUC* reading - the average reading of indicating device that forms the integral part of the enclosure.

10. Calibration results without adjustment.

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds

to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of Report -

SOPY

361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310
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Rev.09

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date. 15/10/21



SPECTROPHOTOMETER

Model : Merck Prove 300

Serial No : 2013314847



Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220

Tel: (662) 971-5800 Fax: (662) 971-5300

&‘%'m 1A © Website: www.bangkokhighlab.com  E-mail: info@bangkokhighlab.com :iﬁ;:i; :JSN1 ;:::
Certificate No : $S2024/151
Page : 15
Order No : 210/2024

Customer : Eastern Thai Consulting 1992 Co.,Ltd.

Address : 129 Moo 1, Nonsi, Kabinburi, Prachinburi 25110

Instrument :  UVMNVIS spectrophotometer

Manufacture : Merck

Model : Prove 300

Serial Number 1 2013314847

Environment : Temperature (25.9 - 25.8)°'C

Humidity (51 - 57) %RH

Received Date : August 19, 2024

Calibration Date : August 19, 2024

Issued Date : August 26, 2024

Calibrate Status : No Adjustment

Calibration Area : Customer area

Roomname : Laboratory Room of Eastern Thai Consulting 1992 Co.,Ltd.

Calibrated By : bvure ‘wi

( Mr. Pacharapol Kwanbang )
Calibpation Engineer

Approved By
( Mr.Wanchai Meesiri )

Manager ('5 @ F')

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Bangkok High Lab Co.,Ltd.

Effective Date: 01/03/2024 F-SER-030 Rev.27
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Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800 Fax: (662) 971-5300

Website: www.bangkokhighlab.com E-mail: info@bangkokhighlab.com NSC-TISI-TIS 17025

CALIBRATION 0366

Certificate No : $2024/151
Page 1 2/5

1. Photometric Accuracy

CRMs: Neutral Density Glass Filters

CRMs Serial Number: 10563

Traceability: Traceable to NIST, U.S.A. through Neutral density filters NIST SRM 930e & 1930, Double Aperture method
through Starna certificate report no.113594

1.1 Reading scale at 420.0 nm

Spectral slit width : 4.00 nm

Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.5604 0.560 0.0004 0.0044
1.0723 1.073 -0.0007 0.0038
2.1753 2.176 -0.0007 0.0064
1.2 Reading scale at 440.0 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.5503 0.550 0.0003 0.0040
1.0467 1.046 0.0007 0.0040
2.1117 2.110 0.0017 0.0064
1.3 Reading scale at 465.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.4996 0.499 0.0006 0.0034
0.9649 0.964 0.0009 0.0040
1.9646 1.964 0.0006 0.0060
1.4 Reading scale at 546.1 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.5136 0.513 0.0006 0.0028
0.9765 0.976 0.0005 0.0028
1.9848 1.982 0.0028 0.0064

Effective Date: 01/03/2024

EORY

F-SER-030 Rev.27
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Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220

Tel: (662) 971-5800

Website: www.bangkokhighlab.com

Fax: (662)971-5300
E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025
CALIBRATION 0366

Effective Date: 01/03/2024

1.6 Reading

Certificate No : $2024/151
Page : 315
1.5 Reading scale at 590.0 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) x (A)
0.0000 0.000 0.0000 0.0028
0.5424 0.542 0.0004 0.0029
1.0130 1.012 0.0010 0.0029
2.0238 2.021 0.0028 0.0061
scale at 635.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.5265 0.526 0.0005 0.0030
0.9667 0.965 0.0017 0.0031
1.9145 1.913 0.0015 0.0062

2. Photometric Accuracy
CRMSs: Potassium Dichromate in Perchloric acid
CRMs Serial Number: 132023
Traceability: Traceable to NIST, U.S.A. through crystalline potassium dichromate NIST SRM 935a through Starna
certificate report n0.120920

Blank Serial Number: 128038

Spectral slit width : 4.00 nm

Wavelength Certificate Average Measured Correction Uncertainty
(nm) (Abs) Value (A) (A) + (A)
235 0.0000 0.000 0.0000 0.0050

0.7351 0.737 -0.0019 0.0056
257 0.0000 0.000 0.0000 0.0050
0.8564 0.853 0.0034 0.0055
313 0.0000 0.000 0.0000 0.0050
0.2855 0.286 -0.0005 0.0054
350 0.0000 0.000 0.0000 0.0050
0.6363 0.634 0.0023 0.0056

SRy

F-SER-030 Rev.27
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Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Fax: (662)971-5300

Tel: (662) 971-5800

Website: www.bangkokhighlab.com

E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025
CALIBRATION 0366

3. Wavelength Accuracy

Spectral slit width : 4.00 nm

3.1 CRMs: Holmium Glass Filter
CRMs Serial Number: 10763
Traceability Traceable to NIST Holmium oxide filter NIST SRM 2034, through Starna certificate report no. 113607

Certificate No :
: 4/5

Page

$2024/151

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) £ (nm)
241.54 241.4 0.14 0.12
279.40 2791 0.30 0.12
288.70 288.3 0.40 0.12
334.22 333.8 0.42 0.12
361.26 360.9 0.36 0.12
418.48 418.8 -0.32 0.12
453.20 453.2 0.00 0.12
460.06 460.4 -0.34 0.12
536.90 536.9 0.00 0.12
637.94 638.1 -0.16 0.12

3.2 CRMs: Didymium Glass Filter

CRMs Serial

Number: 10764

Traceability Traceable to NIST Didymium filter NIST SRM 2034, through Starna certificate report no. 113608

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) + (nm)
585.48 585.5 -0.02 0.12
684.63 684.8 -0.17 0.12
740.27 740.5 -0.23 0.12
748.28 748.7 -0.42 0.12
807.16 807.4 -0.24 0.12
879.70 879.6 0.10 0.12

Effective Date: 01/03/2024

SRy

F-SER-030 Rev.27




Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800 Fax: (662)971-5300

& © Website: www.bangkokhighlab.com E-mail: info@bangkokhighlab.com NSC-TISI-TIS 17025
GX0K HiH LB T8 CALIBRATION 0366

Certificate No : S$S2024/151
Page : 5/5

4, *Stray Light
CRMs: Potassium Chloride aqueous solution
CRMs Serial Number: 14912 Blank Serial Number: 14958
Traceability Traceable to NIST, U.S.A. potassium chloride NIST SRM2032, through Starna certificate report no.113597

Spectral slit width : 4.00 nm

Wevplongth Certificate Average Measured
(nm)
20113 >2A Lo}
201.13 <1%T #N/A

5. *Spectral Resolution
CRMs: Toluene in Hexane

CRMs Serial Number: 14812 Blank Serial Number: 14803
Traceability Traceable to toluene in hexane NIST SRM2034,through Starna certificate report no. 113598

Spectral slit width Abs Ratio
(nm)
0.5 #N/A
10 #N/A
1.5 #N/A
2.0 #N/A
3.0 #N/A

Note : ™ "Not TISI Accredited” in this certificate have been included for completeness

Remark: 1 Calibrate Method
1.1 Photometric and Wavelength accuracy: In-house method W-SER-001 based on ASTM E925-02 and ASTM E275-01
1.2 Stray light: Measuring the CRMs in both absorbance and transmittance unit at wavelength 201.23 nm. Base on
European Pharmacopoeia V.6.19.3 1984
1.3 Spectral resolution: Measuring the CRMs.The maximum absorbance values were read at closest to 268.7nm and
the minimum absorbance values were read at closest 267.0 nm. Refer to European Pharmacopoeia V.6.19.3 1984
2. N/A = not available.
3. Uncertainty of Measurement: The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.
4. This result of calibration was found accurate as shown on date and place of calibration only.
5. This report will certify of calibrated equipment only.

- End of Report - (;,’ Y
&N, ]

Effective Date: 01/03/2024 F-SER-030 Rev.27




SPECTROPHOTOMETER

Model : UV-1900i

Serial No : A12535880464



Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800

Website: www.bangkokhighlab.com

Fax: (662) 971-5300
E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025

*‘VG‘EX HIBH LAS w® CALIBRATION 0366
Certificate No : $2024/152
Page 1/5
Order No 210/2024
Customer Eastern Thai Consulting 1992 Co., Ltd.
Address 129 Moo. 1, Nonsi, Kabinburi, Prachinburi 25110
Instrument UVIVIS spectrophotometer
Manufacture SHIMADZU
Model UV-1900i

Serial Number

Environment

Received Date
Calibration Date
Issued Date
Calibrate Status
Calibration Area

Roomname

Calibrated By

Approved By

A12535880464(ID.NoKB-LAB-63/007)
Temperature (25.4 - 25.3)°C
Humidity (57 - 52) %RH

August 19, 2024

August 19, 2024

August 26, 2024

No Adjustment

Customer area

Laboratory Room of Eastern Thai Consulting 1992 Co., Ltd.
ool [innsanrd

AN (7 | M@Smr

( Mr. Pannawat Pungsaard )
Calibration Engineer

{ Mr.Wanchai Meesiri)
Manager

SRy

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Bangkok High Lab Co.,Ltd.

Effective Date: 01/03/2024
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Tel: (662) 971-5800

Website: www.bangkokhighlab.com

Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220

Fax: (662) 971-5300

E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025
CALIBRATION 0366

1. Photometric Accuracy

CRMs: Neutral Density Glass Filters

Certificate No
Page

: $2024/152
: 2/5

CRMs Serial Number: A404

Traceability: Traceable to NIST, U.S.A. through Neutral density filters NIST SRM 930e & 1930, Double Aperture method
through Starna certificate report no. 9113946

Spectral slit width

1.1 Reading scale at 420.0 nm

: 1.00 nm

Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.0000 0.0000 0.0028
0.4967 0.4957 0.0010 0.0044
0.9639 0.9638 0.0001 0.0038
2.0368 2.0392 -0.0024 0.0064
1.2 Reading scale at 440.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.0000 0.0000 0.0028
0.4868 0.4856 0.0012 0.0040
0.9436 0.9435 0.0001 0.0040
1.9667 1.9679 -0.0012 0.0064
1.3 Reading scale at 465.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) t (A)
0.0000 0.0000 0.0000 0.0028
0.4532 0.4525 0.0007 0.0034
0.8778 0.8777 0.0001 0.0040
1.8421 1.8440 -0.0019 0.0060
1.4 Reading scale at 546.1 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) A) + (A)
0.0000 0.0000 0.0000 0.0028
0.4709 0.4707 0.0002 0.0028
0.9093 0.9088 0.0005 0.0028
1.8759 1.8762 -0.0003 0.0064

Effective Date: 01/03/2024
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1.5 Reading scale at 590.0 nm

Certificate No : S$2024/152
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Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) * (A)
0.0000 -0.0001 0.0001 0.0028
0.4895 0.4896 -0.0001 0.0029
0.9468 0.9462 0.0006 0.0029
1.9022 1.9005 0.0017 0.0061
1.6 Reading scale at 635.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.0000 0.0000 0.0028
0.4639 0.4644 -0.0005 0.0030
0.8995 0.8999 -0.0004 0.0031
1.7824 1.7830 -0.0006 0.0062

2. Photometric Accuracy
CRMs: Potassium Dichromate in Perchloric acid

CRMs Serial Number: 15086
Traceability: Traceable to NIST, U.S.A. through crystalline potassium dichromate NIST SRM 935a through Starna

certificate report no. 107758

Spectral slit width : 1.00 nm

Blank Serial Number: 15178

Wavelength Certificate Average Measured Correction Uncertainty
(nm) (Abs) Value (A) (A) + (A)
235 0.0000 0.0000 0.0000 0.0050

0.7348 0.7350 -0.0002 0.0056
957 0.0000 0.0000 0.0000 0.0050
0.8537 0.8536 0.0001 0.0055
313 0.0000 0.0002 -0.0002 0.0050
0.2886 0.2871 0.0015 0.0054
350 0.0000 0.0003 -0.0003 0.0050
0.6347 0.6322 0.0025 0.0056

Effective Date: 01/03/2024
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3. Wavelength Accuracy

Spectral slit width : 1.00 nm

3.1 CRMs: Holmium Glass Filter
CRMs Serial Number: W184/H

Certificate No : $S2024/152

Page

: 4/5

Traceability Traceable to NIST Holmium oxide filter NIST SRM 2034, through Starna certificate report no. 9113944

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) + (nm)
241.70 241.4 0.30 0.12
279.44 279.4 0.04 0.12
287.71 287.6 0.11 0.12
334.02 334.0 0.02 0.12
360.89 361.0 -0.11 0.12
418.53 418.6 -0.07 0.12
453.67 453.6 0.07 0.12
459.99 460.2 -0.21 0.12
536.52 536.4 0.12 0.12
638.00 637.6 0.40 0.12

3.2 CRMs: Didymium Glass Filter
CRMs Serial Number: W184/D

Traceability Traceable to NIST Holmium oxide filter NIST SRM 2034, through Starna certificate report no. 9113945

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) x (nm)
585.19 585.4 -0.21 0.12
684.50 684.6 -0.10 0.12
741.02 740.8 0.22 0.12
748.56 748.6 -0.04 0.12
807.02 807.2 -0.18 0.12
879.41 879.4 0.01 0.12

Effective Date: 01/03/2024
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4. *Stray Light
CRMs: Potassium Chloride aqueous solution

CRMs Serial Number: 5469 Blank Serial Number: 8745
Traceability Traceable to NIST, U.S.A. potassium chloride NIST SRM2032, through Starna certificate report no. 107759

Spectral slit width : 1.00 nm

Wavelength Certificate Average Measured
(nm)
201.05 >2A 2033
201.05 <1%T 089

5. *Spectral Resolution
CRMs: Toluene in Hexane
CRMs Serial Number: 8697 Blank Serial Number: 8716
Traceability Traceable to toluene in hexane NIST SRM2034, through Starna certificate report no. 107760

Spectr(al: :,I)It width AbE Rl
0.5 #N/A
1.0 1.8691
1.5 #N/A
2.0 #N/A
3.0 #N/A

Note : * "Not TISI Accredited" in this certificate have been included for completeness

Remark: Calibrate Method
1.1 Photometric and Wavelength accuracy: In-house method W-SER-001 based on ASTM E925-02 and ASTM E275-01

1.2 Stray light: Measuring the CRMs in both absorbance and transmittance unit at wavelength 201.23 nm. Base on
European Pharmacopoeia V.6.19.3 1984
1.3 Spectral resolution: Measuring the CRMs.The maximum absorbance values were read at closest to 268.7nm and
the minimum absorbance values were read at closest 267.0 nm. Refer to European Pharmacopoeia V.6.19.3 1984
2. N/A = not available.
3. Uncertainty of Measurement: The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.
4. This result of calibration was found accurate as shown on date and place of calibration only.
5. This report will certify of calibrated equipment only.

0
- End of Report - ('.: , p

Effective Date: 01/03/2024 F-SER-026 Rev.27




Dissolved Oxygen and BOD
Model : HI98193

Serial No : 03500057101
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Equipment :
Meter Model :
Probe Model :

Manufacturer :

Condition As-Received :

Ambient Temperature :

Customer name :

Received date :
Calibrate date :
Issue date :

Calibrated Location :

Calibration Procedure :

Calibrated by :

\\\\\lll'r;!
A e,

P\ Hanna Instruments (Thailand) Ltd. &/ 2,
i n Stru m e n t S 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok, % //_:_\"“\\E‘- Tsém,cﬁ-g,::c:m:nr ;o.:
Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 "4,,;@\\\\\° CAHIBRATIONEASORATORY

AC-3061

Certificate No. : HIT-2524-0940

Page : 1 of 2
CERTIFICATE OF CALIBRATION

Dissolved Oxygen and BOD Meter
HI98193 Serial No. : 03500057101
HI764073 Serial No. : KCIN42MCK
Hanna Instruments Made in : Romania
Used Product Reference ; RE250987
(25+£2)°C Relative Humidity : (50 +15)% RH

Eastern Thai Consulting 1992 Co., Ltd.

129 Moo. 1, Nonsi Kabinburi, Kabinburi,

Prachinburi 25110

29 May 2025

11 June 2025

11 June 2025

Hanna Instruments (Thailand) Ltd.

This calibrator was conducted by using in-house: calibration procedure

CP-11 by using certified reference material (CRM).

Mr. Anan Suwanchaisakul

lﬁMr. Pichit Petthong Approved by :

Authorized Signatory

MHNNNN

|
I Instruments
i Limited

i (Thailand)
cRR

This certificate was certified only for the instrument we calibrated.

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

** This certi

ficate may not be reproduced other than in full, except with the prior written **

approval of the head of Hanna Instrument (Thailand)
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Condition of this calibration result

Certificate No. : HIT-2524-0940

Page:2 of 2

1. Reference Standard Instruments : This certification is traceable to the international unit of thru Technology Promotion

Association (Thailand-Japan).

Instruments Model Serial No. Certificate No.
Thermometer with sensor HI98509 39643D 24T1281
Digital Thermo-Hygrometer HT-771SD ALQ7155 25H171
2. Reference Standard Materials : DO calibration standard traceable to Hanna Instrument Ltd.
Buffer Solution Manufacture Certified Value Lot Number Exp. date
Zero Oxygen Solution Hanna 0.0 £0.1 @25°C S0028/23 March 2028

Calibration Resuit

Inspection the accuracy of the Dissolved Oxygen (DO) Meter by using the following certificate reference material value.

Unit Under CRM Standard Actual value Error value Uncertainty of
Calibration DO Reading Reading Measurement ( 1)
DO Electrode 0.0 mg/L 0.00 mg/L 0.00 mg/L N/A
S/N KCIN42MCK 8.3 mg/L 8.26 mg/L -0.04 mg/L 0.33 mg/L

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%

** End of certificate **
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PerkinEimer
For the Better

Avio550
Preventive Maintenance Report

Company Name: Eastern Thai Consulting 1992 Ci.,Ltd.
Instrument Location: 683 Moo 11 Sukapibal 8 Rd. Nong Kham,
Si Racha, Chonburi 20230

Instrument Serial No.: M8152210101

Date: 25-Oct-2024
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ICP-OES/Avio550 Preventive Maintenance (PM)

Company Name: Eastern Thai Consulting 1992 Ci.,Ltd.

Address

. 683 Moo 11 Sukapibal 8 Rd. Nong Kham,Si Racha, Chonburi 20230
(Instrument Location):

Serial Number: M8152210101 R 20f2
Customer Name Telephone
(if applicable): Number:
Service Engineer ) Service Order
Khwanchai WO0-02963150
Name: Number:
Next PM Due
Date PM Performed: 25-0ct-2024 Date: 25-Apr-2025
(DD-MMM-YYYY) :
(DD-MMM-YYYY)

Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
TH09370188 Rev.2 B July 2020 PerkinElmer:
Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElmer / Avio550 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, PerkinElImer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing 0
. A
or use of this document. %{.} F)

ICP-OES/Avio550 Preventive Maintenance (PM) Page 1 of 6




Component List

Component / Specific Model Serial # Configuration Notes
NA NA NA
Parts Lists
Parts Included with the PM
Part Number
. . Description uantit
(if applicable) P Q v
09995098 Air Fiter-Spectrometer N/A
N077520 Air Fiter-RF Generetor N/A
09992731 Axial Window N/A
B0810377 Radial Window N/A
N0770438 O-ring kit, injector support adapter N/A
N0780437 O-ring kit, torch N/A

Additional Reagents and Standards Required for PM

(I::;;:I‘::;EIE(:) Description Quality Batch/Lot # EXP(i“';:Ad/YSate
N0691579 Muti-Element Standard AR 61-176CRX1 06/2025
N9300221 DL Standard diluted 100 X AR 59-091CRY1 11/2024
N0582152 Wave Cal Solution AR 61-023CRX1 02/2025
N9302946 VIS Wavecal Solution AR 58-145CRT1 04/2025

cBP

ICP-OES/Avio550 Preventive Maintenance (PM)

Page 2 of 6




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

1. General:
Vi Ask customer about unit’s performance since last visit.

¥| Check incoming AC line voltage under load for proper levels and grounding.
Is the instrument operational? If not, please comment.

2. Mechanical:
Vi Inspect and clean all fans and filters.
4 Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ¥iNo
[ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: [1Yes ¥No
4 Inspect the peristaltic pump for proper operation.
¥ check and adjust if necessary, the external nitrogen, argon shear gas and water supply
pressures.

¥1 Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear
gas pressures.

Regulator Measured Pressure Set Pressure
Nitrogen NA NA (calibrated in Factory)
Main Argon 76 76 psig
Torch Argon 67 67 psig
Shear Gas 65 65 psig
Water 35 35 psig

¥ Check shear gas nozzle for blockages and proper, uniform flow.
vl Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.
¥ Inspect the function of all spectrometer motors. Drive the motors from the
Spectrometer DCM. (slits, XY motor)
vl Inspect the function of the pneumatic shutter for proper operation.
¥ Perform preventative maintenance on the chiller as required. Make the customer
aware of the importance of maintaining the chiller fluid level and filter replacement.
¥ Drain air compressor surge tank.
¥! Clean exterior of instrument.
vl Visually inspect all PC boards for cleanliness and signs of corrosion.

ICP-OES/Avio550 Preventive Maintenance (PM) Page 3 of 6




3. Electronical

[Vl Check all RF generator and spectrometer power supply voltages.
¥ Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥ Check the RF generator status screens.
¥i Check the function of all interlocks.

Spectrometer:

Check the spectrometer status screens. Ensure Ready mode with no fetal errors.
ﬁ Check the spectrometer optical tub temperatures (top, bottom, fin, optical base).
¥ Check detector temperatures.
¥ Check TEC voltages (6.5VDC)

4. Optical:
¥ Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes ZINo
Radial Window Replaced: CIYes ¥INo

5. PM Performance Tests:

¥ perform View Align.

Test Spectral Resolution:
[¥ Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.007 0.00528 Passed
Ni 231.604 - Resolution <0.008 0.00724 Passed
Ni 341.476 - Resolution <0.012 0.00911 Passed
La 408.672 - Resolution <0.020 0.01596 Passed
Ba 455.403 - Resolution <0.025 0.02165 Passed
Test Precision:

[ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
As 193.696 %RSD <1 % 0.26 Passed
Zn 213.856 %RSD <1 % 0.21 Passed
Mn 257.610 %RSD <1 % 0.20 Passed
La 379.478 %RSD <1 % 0.21 Passed
Ba 455.403 %RSD <1 % 0.21 Passed
Ba 493.408 %RSD <1 % 0.19 Passed

—_—
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¥ Run an Axial & Radial BEC according to the A&T spec.

Test Axial BEC Cd:

Method “BEC-XL” For Samples “IB (2%HNO3)” and “IS (N930-0221/100)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 500 PPB

Element Conc. 1B IS
Cd 226 500 523.1 223029.5
IB*Conc IS-1B BEC Spec Pass/Fail
261550 222506.4 1.18 <150 PPB Passed
Test Radial BEC Mn:

Method “BEC-RL” For Samples “IB (2%HNO3)” and “IS (N069-1579)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Conc. 1B 1S

Mn 257 1,000 586.9 253416.6

IB*Conc IS-IB BEC Spec Pass/Fail
586900 252829.7 2.32 <45 PPB Passed

6. Review:
VI Review with the customer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand.

¥l Attach PM sticker.

CJLO?

ICP-OES/Avio550 Preventive Maintenance (PM)
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Additional Comments

Additional Comments Regarding the PM

None

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio550
have been completed.

This ICP-OES/Avio550 Passes ¥l Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinEImer Representative: Date:
S 25-0ct-2024
’ : (DD-MMM-YYYY)
Authorized Customer Regresentative: Date:
25-0Oct-2024
(DD-MMM-YYYY)

ICP-OES/Avio550 Preventive Maintenance (PM) Page 6 of 6
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No.: E25-010015

Page.: 1 of 6
CERTIFICATE OF CALIBRATION
Customer : MET COMPANY LIMITED
Address 1 36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110
Description of Equipment : Console meter
Manufacturer :  Apex Instrument
Model Number : TMC-572-V
Serial Number : A2202103
ID./Control No. -
, Environment Conditions :  Temperature (25+2)°C
Humidity (50 +15) % RH
Cal. Date T 21/01/2025
Issue Date : 21/01/2025

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmental Protection Agency)

This certificate is traceable to national standard, which realize the units of ding to the 1 System of Units (IS).
Result of Calibration
This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment
Service Company Limited.
These reported uncertainties of are ded by a age factor of k=2, providing a 95% confidence level

Calibrated by  : Mr. Sanya Sangnil Approved by

Technical Manger

15ul- 3n3Uiiun - was3a
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Certificate No. : E25-010015
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

5-POINT METRIC UNIT

Calibration Conditions

Meter Console Information

gz:;‘;iiM"de' T™MCS2V | | Date | Time | 21012025 | %50 | | staTemp | 293 K
Console Serial | sz202103 | | Calbration | spras.or0006 StdPress | 760 | mmHg
ponivodel | skaspx | | perometric 75974 | mmHg | | Ki 0.386
DGM Serial | goo0s34s | | Celibration 1.001 Console Leak Check | PASS
Run Time Metering Console Calibration Meter
(]))r(i;f]::[e Volume | Volume 2:::; 2:::; Volume Volume 2::? 2::;‘
Elapsed DH Initial Final Initial Final Initial Final Initial Final
Q (Pm) (Vimi) (Vmg) (tmi) (tme) (Vwi) (Vwf) (twi) (twt)
min mm H,0 m? m? °C € m’ m3 °C °C
11.87 13.0 530.4710 | 530.6110 24 24 273.36358 | 273.50440 25 25
11.82 13.0 530.6110 | 530.7510 24 24 273.50440 | 273.64412 25 25
8.45 26.0 530.7590 | 530.8990 25 25 273.65214 | 273.79212 25 25
8.45 26.0 530.8990 | 531.0390 25 25 273.79212 | 273.93118 25 25
13.67 40.0 531.0480 | 531.3280 25 25 273.94070 | 274.21964 25 25
13.60 40.0 531.3280 | 531.6080 25 25 274.21964 | 274.49774 24 24
10.35 70.0 531.6220 | 531.9020 26 26 274.51106 | 274.78932 24 24
10.33 70.0 531.9020 | 532.1820 26 26 274.78932 | 275.06664 24 24
9.15 90.0 532.1950 | 532.4750 26 26 275.07944 | 275.35590 24 24
9.13 90.0 532.4750 | 532.7550 26 26 275.35590 | 275.63104 24 24
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

5-POINT METRIC UNIT

Calibration Conditions

Console Model . 09:50

Number TMC-572-V Date Time 21/01/2025 AM Std Temp 293 K
Console Serial Calibration

Number A2202103 Reference No. SER25-010006 Std Press 760 mm Hg
DGM Model | qyrspx | | Barometric 75974 | mmHg | | Ki 0.386

Number Pressure

DGMBertal | o545 | | S2libration 1.001 Console Leak Check | PASS
Number Meter Gamma

Calibration Data

Results
Standardized Data Dry Gas Meter

Calibration Factor Flowrate

Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m%us/min Variation
(Vi) | (Ques) | (VW) | Qwesa) | (Y) (AY) (Qustaycom) (AHg) (AHa)
m? m*/min m’ m*/min m*/min mm H,0

0.138 0.012 0.139 0.012 1.006 0.015 0.012 42.373 -1.896
0.138 0.012 0.137 0.012 0.998 0.007 0.012 42.680 -1.588
0.138 0.016 0.138 0.016 0.998 0.008 0.016 43.597 -0.671
0.138 0.016 0.137 0.016 0.992 0.001 0.016 44.176 -0.092
0.276 0.020 0.274 0.020 0.993 0.003 0.020 44.304 0.036
0.277 0.020 0.275 0.020 0.990 0.000 0.020 43.990 -0.278
0.278 0.027 0.275 0.027 0.988 -0.002 0.027 44.792 0.524
0.278 0.027 0.274 0.026 0.985 -0.006 0.026 44.951 0.683
0.279 0.030 0.273 0.030 0.980 -0.011 0.030 45.773 1.505
0.279 0.030 0.272 0.030 0.975 -0.015 0.030 46.046 1.777

0.990 | Y Average 44.268 A%e}:a@g)e

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable

tolerance of individual values from the average is £0.02.
For AHg, orifice pressure differential that equates to 0.75 cfm (0.0212 m*/min) at standard te;
pressure, acceptable tolerance of individual values from the average is +0.2 inches (5.1mm)

15ul>- 3A3UUA - wos3a

EES

Meter Console Information

Calibration Conditions

Certificate No. : E25-010015

Page
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Factors/Conversions

g““‘“‘e Model | rvicsmv | | Date |Time | 21012025 | 9%5% | | StdTemp | 293 K
umber
Console Serial A2202103 Calibration SER25-010006 Std Press 760 mm Hg
Number Reference No.
DGMModel | g spy | | Barometric 75974 | mmHg | | Ki 0.386
Number Pressure
DGM Serial Calibration
Number 00006345 Meter Gamma 1.001 Console Leak Check | PASS
Calibration Date: 21-1-2025 Calibration Reference No: SER25-010006
Meter Gamma vs Flowrate
1.020
1.010 == .
E 1.000 1002
g iyl
E 0.9;\ ~Gamma Y
S 09% 0:9 \ -=-Max Allow Y
% Min Allow Y
s 0.98: e
0.980 — \;, S
0.977 |
0.970 —
0960 - — ‘
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Flowrate Standardized & Corrected (m?/min)
Console Serial: A2202103 Console MOWV
\ ?
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Calibration Conditions
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THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information Calibration Conditions

Console Serial:

Console Model | 1oy | | Date | Time | 21012025 | %50 | | stdTemp | 293 K
Number AM
Console Serial | ,,,4,193 | | Calibration SER25-010006 StdPress | 760 | mm Hg
Number Reference No.
DGMModel | gyospy | | Barometric 75974 | mmHg | | Ki 0.386
Number Pressure
DGM Serial | 499345 | | Calibration 1.001 Console Leak Check | PASS
Number Meter Gamma
Calibration Date: 21-1-2025 Calibration Reference No: SER25-010006
Meter Pressure vs Flowrate
0.040
0.035
3 0030 {———— 0030
30 027
SE 002 =
48
Eg 0.020 S R SIS s s
23
g 5 0015
20
=) i
0.010 {—— -
0.005 —
0.000 +—+
0.000 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)

Console Model Number TMC-572-V Date Time 21/01/2025 | 00:00 PM
Console Serial Number A2202103 Calibration Reference No. SER25-010006
DGM Model Number SK25EX Reference Thermometer DIGICON
DGM Serial Number 00006345 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
Meter Box Serial Number JC 18920
Console Thermocouple Simulator
Ch | and Meter Box Channel Temperature Reading ( °C )
test point -18.0 | 25.0 | 38.0 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack -17.0 | 24.0 | 37.0 | 92.0 | 148.0 | 258.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1039.0
Aux -17.0 | 24.0 | 37.0 | 92.0 | 148.0
Probe -17.0 | 24.0 | 37.0 | 92.0 | 148.0
Filter -17.0 | 24.0 | 37.0 | 92.0 | 148.0
Exit -17.0 | 24.0 | 37.0
Tolerance Range
Stack + 1.50%  Absolute Meter + 3.0°C
Probe + 3.0°C Exit + 2.0°C
Filter + 3.0°C
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885

E-mail: sales@envi-ees.com

Certificate No. : E25-010016
Page.: 1 of 3

CERTIFICATE OF CALIBRATION

15Ul 3A3UUA- oS

EES

Certificate No. : E25-010016
Page.: 2 of 3

CALIBRATION RESULTS
S-Type Geometric Pitot Tube Calibration

Sampling System Equipment Information Calibration Condition

Customer
Address

Description of Equip

M E T COMPANY LIMITED
36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110

Standard Probe Method 5

Manufacturer Apex Instrument

Model Number PS-3HV

Serial Number .

ID./Control No. HE

Environment Conditions Temperature  (25+2)°C
Humidity (50 +15) % RH

Cal. Date 21/01/2025

Issue Date 21/01/2025

Calibration Method or Calibration Procedure Used
US EPA Method (United State Environmental Protection Agency)
This certificate is traceable to national standard, which realize the units of measurement according to the International System of Units (IS).

Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment Service

Company Limited.
These reported inties of are ded by a -age factor of k=2, providing a 95% confidence level
Calibrated by Mr. Sanya Sangnil Approved by

Technical Manger

Probe Model PS-3HV Date 21 January 2025
Probe Number - Barometric Pressure 759.74 mm Hg
Pitot Number A10664 Digital Caliper CD-6" ASX
Pitot Tube Type S-type Serial number A18008059
i : ~ et .
[ L ' Pitot tube/Probe: # PS-3HV
' btk
Parameter Value Allowable Range | Check
i; S Assembly level? Yes Yes Pass
e e ' LT i
MR . Ports Damage? No No Pass
é AR @l 0 -10°<@l <+10° | Pass
2 1 -10°<@2<+10° | Pass
[y B1 0 Se<Bl<+45° Pass
Ll e B2 0 50<B2<+5° | Pass
y 0 N/A -
L — o 0 N/A ]
W riEg
Dt 0.375 188" to 375" Pass
PR e A 0.8585 | 2UDt<A<3Dt | Pass
J. ' A/2Dt 1.144 1.05<Pa/D:<1.5 Pass
_Fe Z=Atany 0.045 Z<.125" Pass
) W=Atang | 0018 W<.031" Pass
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EES

Certificate No. : E25-010016

Envi Equipment Service Co., Ltd.

Page.: 3 of 3 .
110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
THERMOCOUPLES SYSTEM CALIBRATION E-mail: sales@envi-ees.com
Certificate No.: E25-010017
Page.: 1 of 2
Sampling System Equipment Information Calibration Conditions
Probe Model Number PS-3HV Date Time 21/01/2025 | 01:00 PM
Probe Serial Number - Calibration Reference No. E25-010006 CERTIFICATE OF CALIBRATION
Meter Box Model Number JENCO 765 KF Reference Thermometer DIGICON
Meter Box Serial Number JC 18920 Serial Number 183169105 Customer ¢ METCOMPANY LIMITED
Address 1 36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110
Description of Equip t : Stainless Steel Nozzle
Thermocouple of Standard Probe method 5 = length 3 foot Manufacturer . Apex Instrument
Set Point Reference Thermocouple Probe Thermocouple Difference
Model Number : NS-SET
100 100.0 99.0 0.27 .
Serial Number -
250 250.0 249.0 0.19
ID./Control No. -
300 300.0 298.0 0.35
. ) ~ 0
350 350.0 348.0 0.32 Environment Conditions :  Temperature (25+2)°C
Humidity (50 + 15) % RH
Cal. Date : 21/01/2025
Issue Date : 21/01/2025
Calibration Method or Calibration Procedure Used
US EPA Method (United State Environmental Protection Agency)
This certificate is traceable to national standard, which realize the units of ding to the i System of Units (IS).

Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment
Service Company Limited.

These reported inties of are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by  : Mr. Sanya Sangnil Approved by

Technical Manger




15Ul 3A3UIUA- wasIA

EES

Certificate No.: E25-010017

Page.: 2 of 2
CALIBRATION RESULTS
Sampling System Equipment Information Calibration Condition
Nozzle Model : NS-SET Date : 21 January 2025
Nozzle Number . Barometric Pressure  :  759.74 mm Hg
Nozzle Type :  Stainless Steel Calibration Device : Vernier, 0-150 mm
Method Reference : US. EPA Method
Nozzle ID Nozzle Diameter Different (D1+D2+D3)/3
D1 D2 D3 AD Davg
Size
mm mm mm mm mm mm
NS-4 3.18 291 291 291 0.000 2.910
NS-5 3.97 4.01 4.03 4.03 0.012 4.023
NS-7 5.56 5.42 5.43 5.42 0.006 5.423
NS-8 6.35 6.06 6.06 6.08 0.012 6.067
NS-9 7.14 7.21 7.21 7.21 0.000 7.210
NS-12 9.53 9.15 9.16 9.17 0.010 9.160
NS-16 12.70 | 12.15 | 1213 | 12.14 0.010 12.140
Remark:
D1,D2,D3 =  There difference nozzle diameters, mm; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be <0.100 mm
Davg = (Di1+D;+Ds)/3
D2 W D3
’ > \\\ P / "\]
Dl el
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Suk hasan 3 Rd., Bangpood, Pakkred, N i 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 67-400505-2 Page : 1 of2

Submitted by : M E T Company Limited

36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

CRLE

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400505-2 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good

Without Adjustment

Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Equipment : Temperature controlled enclosure (Oven)
Manufacturer : Binder Model : EDS53
Range : N/A °C Resolution : 1 ‘e
Serial No. : 13-07419 ID No. : MET-OV02/57

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

On site calibration was carried out at the Laboratory, M E T Company Limited
(30.0t031.0) “C
(50t055) %
(210.0 t0 210.8) V

Ambient Temperature :
Relative Humidity

Line Voltage

20 August 2024

20 August 2024

21 August 2024

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

Reference Standard Instruments :

The temperature scale used was based on ITS-90

This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No.

Cert. No.
400029 & 400030 67-400246-1

Due Date Traceability
25 Oct 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

EfEE

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

CAL-F0031-03

C Inside of Chamber
l,/ W =040 m
4 3 2 g t D =033 m
H =040 m
S Capacity = 0.05 m
i o8 H2 $
/?pf/_VW/Z 7l
v l D2 Sci‘f;]i 2
< Front >
4
Test Setting Indicating
Pt | “Termpertneh| Temperaturs Measured Temperature (° C) @ Sensor No. Uncertainty
(“c) (°Cc) ¢°c) 1 2 3 4 5 6 % 8 9 (@)
104 110 110 103.4(105.0] 104.8]| 105.0| 104.1| 103.8| 104.2| 104.4| 104.2 0.96
180 184 184 179.3(182.0] 180.1] 180.6| 180.1 | 180.4 | 180.0| 180.7 179.9 1.3
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
re) (*C) (°Cc) (°Cc) (°c) (°c)
104 110 110 1.1 0.3 2.0
180 184 184 2.5 0.4 33

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%

-00o -

ElyerE

e e

‘AL-F0031-03




ENTEECIH Calibration Certificate

Where
Q uliot :
> Begin Certificate No: G 670680

Date of issue : 27-Sep-24

Instrument description : Flue Gas Analyzer
Instrument model :  Testo 350 New
Instrument serial no. - 02685557/311
Control unit serial no. - 02669071/311

ID no. or control no. : -

Manufacturer +  Testo SE & Co. KGaA

Probe description - -

Probe model g iim

Probe serial no. 3 e

Customer name - TOPS-LAB CONSULTANTS CO.,LTD.

Customer address : 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Total pages of certificate : 2 Pages

Receiving no. : L-243691

Receiving date. : 24-Sep-24

Parameter of calibration :  Gas Calibration (Carbon dioxide 40.1 %Vol)

Condition of UUC. s Used
Ambient condition : All of the Measurment ware caried out the stabilized labotary
Temperature : 23 5 °C
Humidity : 55 + 15 %RH
Calibration place . 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

Calibration procedure no.:  This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-19-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate Is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The resulls relate only to the items tested/calibrated.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (51).

Date of calibration - 26-Sep-24
Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
FM-CL-09-C Rev.8 Page 1 of 2 Issued Date 26/02/16

Entech Industrial Solution Co,Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. O-2779-8888 Calibration@entech.co.th

Tax ID : 0105536035591 www.entech.co.th




ENTEECIH Calibration Certificate

Certificate No.: G 670680

Standard References (Table 1)

Standard Certificate No. Vendor Due date

" Carbon dioxide ( CO2 ) 40.1 %Vol 0204/23 Linde 29-Jan-27

Measured room conditions

Temperature : 22.7 °C Humidity : 658 %RH Pressure - 1010.5 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,200 ml/min Gas pressure . 1013.8 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uucC (%)
CO2 (%Vol) 40.10 40,24 0.14 0.41

Remark : 1 cmol/mol = 1 %vol.

End of Report

FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.
17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 1021 O THAILAND Tel. 0-2779-8888 Calibration@entech.co.th

Tax ID : 0105536035591 www.entech.co.th
o ————————




ENTE

C -

Where 5
S"hmg:gln

Testing Report

General Information

Measuring Site :  TOPS-LAB CONSULTANTS CO.,LTD. Report No. : R 670004
Address : 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi Date of Issue : 07-Jun-24
11110
. Parameter : Gas Date of testing :  06-Jun-24
Customer Devices Information
Instrument Description : Flue Gas Analyzer
Instrument Model Testo 350 New
Instrument S/N 02685557/311
ID no. or Control no. -
Manufacturer Testo SE & Co. KGaA
Receiving no L-241705
Standard Reference
Standard Reference No. Traceability Due B—a_g.‘g |
Carbon Monoxide ( CO ) 80.18 ppm CG-0002-24 Nimt 11-Jan-29
Carbon Monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon Monoxide ( CO ) 1001 ppm CG-0085-24 Nimt 22-May-29
Results : The testing results were reported in the table below
No. | Gas Standard Gas UUT Mean Error
1 CO 80.18 79 -1.18
2 CO 302 299
3 CO 1001 998

Tested by
Mr.Kwanchai Khamdoung

Entech Industrial Solution Co.,Ltd.

TAX ID 0105536035591

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 Thailand
C +66 27798888 ¥ info@entech.co.th @ www.entech.co.th " entechfanpage

Approved by
Mrs. Nongluck Wongsettee




EN@ ENVIR SERVICE CO., LTD. (HEAD OFFICE)

S/ERVICE 42 Ramintra 14, Yeak 9 Tha Raeng, Bang Khen, Bangkok 10230 Thailand
. . Tax ID: 0105555170865 Tel: 02-943-5814-5
envimr seavice co. uro. Tel: 02-943-8201 www.envirservice.co.th

Certificate No. EN-250323-01

Calibration & Test Certificate

FOR
Equipment Name : VOC Meter Received Date : Mar 20, 2025
Manufacturer : E Instruments Calibration Date : Mar 24, 2025
Model : AQ VOC-V2 Recommended Due Date : N/A

Serial Number : 14656
Location of Calibration : In Lab
Customer Name: MET CO,, LTD.
36/659 Moo 6 Bang Rak Phatthana, Bang Bua Thong,
Nonthaburi 11110

Parameter of Calibration : Gas Calibration (Nitrogen (Zero) ppm),
Iso Butylene 103.13 ppm

CONDITION AS RECIVED : Normal

Environmental Conditions
Ambient Temperature :(25+2)°C Relative Humidity : (50 + 15) %RH

Result : Adjustment (See data attached in page 2 to the end of certificate)

1. The report applies to the item and shall not be reproduced except in full, without written
approval by Calibration Laboratory, Envir Service Co., Ltd.

2. The working standard is indicated in page 2 of this certificate.

3. Thisresult of this report only to the item calibrated.

ENVIR
Date of Calibration : Mar 24, 2025 RVlCé
Valid to : Mar 23, 2026 ===
WA Gulre wein danin
Calibrated By : AW WN & FuniSI Sorag) BNVIR mx;;ﬁévgc%yu%%g_/
Kittisak Jansangwattana Pasagorn Samol
(Technician) (Technician Manager)

Page 1 of 2



EN@ ENVIR SERVICE CO., LTD. (HEAD OFFICE)

/// /ICE 42 Ramintra 14, Yeak 9 Tha Raeng, Bang Khen, Bangkok 10230 Thailand
sy o Tax ID: 0105555170865 Tel: 02-943-5814-5
envia seavice co., uro. 1€l 02-943-8201 www.envirservice.co.th

Certificate No. EN-250323-01

We hereby certify that the instrument under mentioned has been certainly calibrated according to
our calibration standard and the testing result in the calibration procedure has been good enough
within the tolerance regulated in our specification.

Reference Standard

Nitrogen (Zero) ppm 8241 20-Apr-27
Iso Butylene 103.13 ppm Lot#GAP-248-100-2 10-Apr-25

Result of Calibration

Calibration Results (Before Adjustment)

ZERO SPAN _
Parameter of Standard - - Drift%
STD uuc Drift STD uuc Drift
Nitrogen (Zero) 0.0 0.2 -0.2 0.0 0.6 -0.60
Iso Butylen(VOC) 0.0 03 03 | 10313 | 988 | -433 4.20
103.13 ppm

Calibration Results (After Adjustment)

ZERO SPAN .
Parameter of Standard Drift%
STD uucC Drift STD uucC Drift
Nitrogen (Zero) 0.0 0.2 -0.2 0.0 0.0 0.00 0.00
Iso Butylen(VOC) ) )
103.13 ppm 0.0 0.3 0.3 103.13 103.1 0.03 0.03

STD = Standard
UUC = Unit Under Calibration

- End of Certificate - Page 2 of 2
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Su

NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : cali I@yahoo.com, calit h_cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Certificate of Calibration
68-200092-2

M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Electronic Balance

Manufacturer : AND Model : FX-2000i
Serial No. : 15639789 ID No. : MET-EB03/61
Capacity : 2200 g Resolution : 0.01 I3

On site calibration was carried out at the Laboratory, M E T Company Limited
(26.0t0262) °C
(48.4t051.4) %

Ambient Temperature :
Relative Humidity

Air Pressure  : 1012.0 mbar

10 March 2025
10 March 2025
11 March 2025

Akaradath Thippichai
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

Page : 1 0of2

ID No. Cert. No. Due Date Traceability
FI81-F1821 67-210457-1 12 Jun 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Satja Sangkhum )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03

E5

e,

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukt I 3 Rd., Bangpood, Pakkred, N 111120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-200092-2

Result of Calibration : After Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Page : 2 of 2

Nominal Value Correction Uncertainty Error before Adjustment
(g) () * (g ()
200 0.00 0.011 0.00
500 0.00 0.011 0.00
600 0.00 0.011 0.00
700 0.00 0.011 0.00
800 0.00 0.011 0.00
1000 0.01 0.011 0.00
1200 0.01 0.012 0.01
1500 0.01 0.012 0.02
2000 0.00 0.014 0.03
2200 0.00 0.023 0.06

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric error Load test : 500 g

A B C D E

0.00 -0.01 -0.01 0.00 0.00 g

Repeatability Load test : 2000 g

Stdev. : 0.000 g

-00o -

'AL-F0031-03

2.00,
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Su

NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : cali I@yahoo.com, calit h_cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Certificate of Calibration
68-200092-2

M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Electronic Balance

Manufacturer : AND Model : FX-2000i
Serial No. : 15639789 ID No. : MET-EB03/61
Capacity : 2200 g Resolution : 0.01 I3

On site calibration was carried out at the Laboratory, M E T Company Limited
(26.0t0262) °C
(48.4t051.4) %

Ambient Temperature :
Relative Humidity

Air Pressure  : 1012.0 mbar

10 March 2025
10 March 2025
11 March 2025

Akaradath Thippichai
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

Page : 1 0of2

ID No. Cert. No. Due Date Traceability
FI81-F1821 67-210457-1 12 Jun 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Satja Sangkhum )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03

E5

e,

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukt I 3 Rd., Bangpood, Pakkred, N 111120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-200092-2

Result of Calibration : After Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Page : 2 of 2

Nominal Value Correction Uncertainty Error before Adjustment
(g) () * (g ()
200 0.00 0.011 0.00
500 0.00 0.011 0.00
600 0.00 0.011 0.00
700 0.00 0.011 0.00
800 0.00 0.011 0.00
1000 0.01 0.011 0.00
1200 0.01 0.012 0.01
1500 0.01 0.012 0.02
2000 0.00 0.014 0.03
2200 0.00 0.023 0.06

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric error Load test : 500 g

A B C D E

0.00 -0.01 -0.01 0.00 0.00 g

Repeatability Load test : 2000 g

Stdev. : 0.000 g

-00o -

'AL-F0031-03

2.00,
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S DINEA

ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Instru

Calibrated Date: 23 May 2025

ments Information

Analyzer Type: Total Hydrocarbon Analyzer

Model: 51C

Manufacturer Thermo Enviromental
S/N: 51HT-50961-286

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi
S/N: 705
ZERO AIR Genearator APl Model 701

Mrteane 180
Propane 181

PPM
PPM

Cylinder AAL5888

S/N: 1924 Expire Date: 24 May, 2027
Environment: Temperature__ 25 °C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.1 0.0 0.1 17.8 18.0 -0.9
NMHC 0.1 0.0 0.1 17.8 18.0 -0.9
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 4 17.8
[5) 18 18.0
ST 4“‘/‘
2 wu —
§ 12 // —— After
5 10
E\ 8 ---m--- Before
[
£ 6
4
2 0.1
0
0.000 18.0
THC Reference Value (ppb)
o=
nr“‘M

Calibrate By : Mr. Pasagorn Samol
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42 TIWAUNTT 14 18R 9 LUIIN T IvALI Y ATUNNA 10230 Tl 02-0435814-5 TnTA3 02-9438201

ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2025

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
S/N: 42C-33500-371

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
SIN: 705
ZERO AIR Genearator APl Model 701
SIN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

KRS

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.4 400.0 -1.7
NOx 0.1 0.0 0.1 396.7 400.0 -0.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
_ 450 7 393.4
o 400 400.0
e
o 350 _/
S 300
E s //
[
_% 200 / _______
& 150 /
100
50 {0:%
0
0.000 400.0
NO Reference Value (ppb)
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

met_jj@yahoo.com

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 02920 1458-9 Fax: 02920 1460 E-mail

Samp

ler Location

Date May 26, 2025
Franadfluniion w3 Start Time 3:20 PM
Sampler Number PM-10 No.7 Transfer Standard Type Orifice Stop Time 3:25 PM
Motor Serial Number HVL-07 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (vY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHEO(Pa/Pstd)(Tsm/Ta)]1‘2 Qstd = (1/m)[(A-b)] Jample Flow Rate Indicatio| |C = \[(Pa/Pstd)(Ts‘d/Ta)]1‘2 Pressure Meter Meter
Positive | Negative AHZO ( me/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.4 1.4 2.8 1.65074 0.84821 0.9 0.89 305.0 757.0
7 1.9 2.0 3.9 1.94819 1.00366 1.3 1.28 305.0 757.0
10 2.4 25 4.9 2.18372 1.12676 1.9 1.87 305.0 757.0
13 3.7 3.7 7.4 2.68358 1.38799 2.4 2.37 305.0 757.0
18 4.5 4.5 9.0 2.95952 1.63220 3.2 3.16 305.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 757.0
2
1 |Slope (m) 1.91345[Linear Equation r 0.993306 [Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773(Set Point Flow Rate ( X ) (mg/min) 1.133 r 0.9966474 (Tp 298.0
3 |Correlation Coefficient (r) 0.99995 [Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y =3.167196x - 1.822726
IC (inch) Qstd-IC
R?=0.974754
5.00
4.50
4.00
3.50
3.00
2.50
A
2.00
K4
1.50
1.00
b
0.50
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
\ R L RO O
) A\ XA ¢ o \nen I"._

Calibrated By

(Mr.Jirayut Seehabut)
Field Environmental

Approved By

(Mr.Jarung Jamnongbut)

Division Manager




o

- 4t =3 o ey o a4
ENVIR ysHn 18us mesia dina

V4
SERVICE - A .
42 TIMOUNTT 14 LEA 9 UTINTLT IVALTDUU ATUNWD 10230 Tnafmn 02-0435814-5 Tnsans 02-9438201
uSun taulrg 1wasia 9nn

EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2025

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental

Model: 43C S/N: 43C-33500-719

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C Humidity:_51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.3 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
500
450
393.3
400
- _==>% 400.0
@ 350 //‘
& 300
° L / —— e
T 200 T e
& 150 —
100
0.1
50
0 l/
o 0.0 400
Reference (PPB)
Calibrate By :

Mr.PASAGORN SAMOL
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36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 26, 2025
Franadfluniion w3 Start Time 3:20 PM
Sampler Number TSP No.7 Transfer Standard Type Orifice Stop Time 3:25 PM
Motor Serial Number BL-07 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (vY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZQ(Pa/Pstd)(Tsm/Ta)]1‘2 Qstd = (1/m)[(A-b)] Jample Flow Rate Indicatio| |C = \[(Pa/Pstd)(Tsm/Ta)]1‘2 Pressure Meter Meter
Positive | Negative AHZO ( me/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.5 1.5 3.0 1.70868 0.87849 1.3 1.28 305.0 757.0
7 2.6 2.6 5.2 2.24958 1.16117 23 2.27 305.0 757.0
10 3.8 3.8 7.6 2.71961 1.40682 3.1 3.06 305.0 757.0
13 5.0 5.0 10.0 3.11960 1.61586 4.2 4.14 305.0 757.0
18 6.4 6.4 12.8 3.562943 1.83004 5.1 5.03 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 |Slope (m) 1.91345[Linear Equation /’2 0.963579 |Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773(Set Point Flow Rate ( X ) (mg/min) 1.133 r 0.9816206 [ Tyqp 298.0
3 |Correlation Coefficient (r) 0.99995 [Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

IC (inch) Qstd-IC

y = 3.954810x - 2.294802
R? = 0.992506

8.00

7.00

6.00

5.00 o

4.00 i

3.00 .

2.00

1.00

0.00

Qstd (m*min)

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240

2.60

Calibrated By Approved By .....ooenns

(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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EMVIR sSEavICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9433814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2025

Instruments Information

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
S/N: 200-S

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/IN: 705
ZERO AIR Genearator APl MODEL 701
S/IN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Calibration Report

Humidity:_ 51 %RH

Calibrate By : %%Q/

Mr. PASAGORN SAMOL

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.3 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 45.0
/I 45.0
40
s
& 30
2
= =
4
10
0.0
0 5,0.2 44.25
Reference (PPM)
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2025

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
SIN: 42C-601114773

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
SIN: 705
ZERO AIR Genearator APl Model 701
SIN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

KRS

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.3 400.0 -1.7
NOx 0.1 0.0 0.1 396.4 400.0 -0.9
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
_ 450 7 393.3
o 400 400.0
e
o 350 _/
S 300
E s //
[
_% 200 / _______
& 150 /
100
50 {0:%
0
0.000 400.0
NO Reference Value (ppb)
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Tel: 02920 1458-9 Fax:0 2920 1460 E-mail : met jj@yahoo.com

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 26, 2025
Tse3auinneuiivan Start Time 2:20 PM
Sampler Number PM-10 No.1 Transfer Standard Type Orifice Stop Time 2:25PM
Motor Serial Number HVL-01 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (vY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(Pa/Pstd)(Tsm/Ta)]1‘2 Qstd = (1/m)[(A-b)] Jample Flow Rate Indicatio| |C = \[(Pa/Pstd)(Ts‘d/Ta)]1‘2 Pressure Meter Meter
Positive | Negative AHZO ( me/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.4 1.4 2.8 1.65074 0.84821 1.2 1.18 305.0 757.0
7 2.5 25 5.0 2.20589 1.13834 2.2 217 305.0 757.0
10 3.4 3.5 6.9 2.59134 1.33978 3.1 3.06 305.0 757.0
13 4.6 4.6 9.2 2.99222 1.54929 4.2 4.14 305.0 757.0
18 5.8 5.8 11.6 3.35992 1.74145 5.2 513 305.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 757.0
2
1 |Slope (m) 1.91345[Linear Equation r 0.987743|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773(Set Point Flow Rate ( X ) (mg/min) 1.133 r 0.9938526 [ Tyqp 298.0
3 |Correlation Coefficient (r) 0.99995 [Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y =4.456078x - 2.760158
IC (inch) Qstd-IC
R? =0.991056
8.00
7.00
6.00
5.00 -
4.00 Vd
3.00 .
2.00 hd
+
1.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
A \ i s \ \
GOSN, on el O
VYA (A \

Calibrated By

Approved By

(Mr.Jirayut Seehabut)
Field Environmental

(Mr.Jarung Jamnongbut)

Division Manager
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EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2025

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental

Model: 43C S/N: 43C-71354-368

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C Humidity:_51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
500
450
393.4
400
- _==>% 400.0
@ 350 //‘
& 300
° L / —— e
T 200 T e
& 150 —
100
0.1
50
0 l/
o 0.0 400
Reference (PPB)
Calibrate By :

Mr.PASAGORN SAMOL



USUW 18w B 9 s MET Company Limited

36/659 vyl 6 AU .U1eTIes 4. wumy3 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 02920 1458-9 Fax:0 2920 1460 E-mail : met jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 26, 2025
Tse3auinneuiivan Start Time 1:20 PM
Sampler Number TSP No.13 Transfer Standard Type Orifice Stop Time 1:25 PM
Motor Serial Number BL-13 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (vY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(Pa/Pstd)(Tsm/Ta)]1‘2 Qstd = (1/m)[(A-b)] Jample Flow Rate Indicatio| |C = \[(Pa/Pstd)(Ts‘d/Ta)]1‘2 Pressure Meter Meter
Positive | Negative AHZO ( me/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.5 1.5 3.0 1.70868 0.87849 1.2 1.18 305.0 757.0
7 2.6 2.7 53 227111 1.17242 1.7 1.68 305.0 757.0
10 4.2 4.2 8.4 2.85916 1.47975 2.7 2.66 305.0 757.0
13 5.3 5.4 10.7 3.22694 1.67196 3.5 3.45 305.0 757.0
18 6.6 6.7 13.3 3.59770 1.86573 4.4 4.34 305.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 757.0
2
1 |Slope (m) 1.91345[Linear Equation r 0.930028 [Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773(Set Point Flow Rate ( X ) (mg/min) 1.133 r 0.9643796 [Tqp 298.0
3 |Correlation Coefficient (r) 0.99995 [Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. =3.212464x - 1.877802
IC (inch) Qstd-IC y = 3.212484x - 1.87780
R? = 0.969786
7.00
6.00
5.00
.
4.00
3.00
L3
2.00
*
*
1.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60

Calibrated By Approved By  ..ooiiiiiiii
(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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EMVIR sSEavICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9433814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2025

Instruments Information

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
S/N: 203-S

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/IN: 705
ZERO AIR Genearator APl MODEL 701
S/IN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Calibration Report

Humidity:_ 51 %RH

Calibrate By : %%Q/

Mr. PASAGORN SAMOL

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.2 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 45.0
/I 45.0
40
s
& 30
2
= =
4
10
0.0
0 5,0-2 44.24
Reference (PPM)
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2025
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
SIN: 42C-601114783

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
SIN: 705
ZERO AIR Genearator APl Model 701
SIN: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

KRS

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 3935 400.0 -1.6
NOx 0.1 0.0 0.1 396.2 400.0 -1.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
_ 450 7 3935
o 400 400.0
e
o 350 _/
S 300
E s //
[
_% 200 / _______
& 150 /
100
50 {0:%
0
0.000 400.0
NO Reference Value (ppb)
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 26, 2025
AnUrsENg9ITONIN (9T Start Time 2:20 PM
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 2:25PM
Motor Serial Number HVL-02 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (vY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(Pa/Pstd)(Tsm/Ta)]1‘2 Qstd = (1/m)[(A-b)] Jample Flow Rate Indicatio| |C = \[(Pa/Pstd)(Ts‘d/Ta)]1‘2 Pressure Meter Meter
Positive | Negative AHZO ( me/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.8 1.8 3.6 1.88165 0.96889 1.1 1.09 303.0 760.0
7 2.9 2.9 5.8 2.38837 1.23371 1.9 1.88 303.0 760.0
10 4.5 4.5 9.0 2.97514 1.54037 2.9 2.88 303.0 760.0
13 5.7 5.7 11.4 3.34841 1.73544 3.8 3.77 303.0 760.0
18 7.2 7.2 14.4 3.76329 1.95227 4.6 4.56 303.0 760.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 760.0
2
1 |Slope (m) 1.91345[Linear Equation r 0.950727 [Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773(Set Point Flow Rate ( X ) (mg/min) 1.133 r 0.9750523 (Tyqp 298.0
3 |Correlation Coefficient (r) 0.99995 [Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
. y = 3.555907x - 2.448249
IC (inch) Qstd-IC
R? = 0.994622
7.00
6.00
5.00
)’
4.00
3.00
*
2.00
4
1.00 Y
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60

Calibrated By

(Mr.Jirayut Seehabut)
Field Environmental

Approved By

(Mr.Jarung Jamnongbut)

Division Manager
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EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2025

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: 193

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C Humidity:_51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
500
450
393.4
400
- _==>% 400.0
@ 350 //‘
& 300
° L / —— e
T 200 T e
& 150 —
100
0.1
50
0 l/
o 0.0 400
Reference (PPB)
Calibrate By :

Mr.PASAGORN SAMOL




USoW 18y 8 9 S MET Company Limited
36/659 vl 6 muniniaun  8.utmes 2. uuny3 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 26, 2025
AnUrsENg9ITONIN (9T Start Time 2:20 PM
Sampler Number TSP No.6 Transfer Standard Type Orifice Stop Time 2:25PM
Motor Serial Number BL-06 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (vY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (iH,0)| [AH,0(Pa/P,,)(T,/Ta)] | Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| IC = I[(Pa/P,)(T,./Ta)] " Pressure | Meter Meter
Positive | Negative AHZO ( me/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.3 1.3 2.6 1.59069 0.81683 0.5 0.49 305.0 757.0
7 2.5 25 5.0 2.20589 1.13834 1.5 1.48 305.0 757.0
10 4.5 4.5 9.0 2.95952 1.63220 23 2.27 305.0 757.0
13 6.2 6.2 12.4 3.47384 1.80099 3.1 3.06 305.0 757.0
18 8.0 8.0 16.0 3.94602 2.04776 4.0 3.95 305.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 757.0
2
1 |Slope (m) 1.91345[Linear Equation r 0.992656 [Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773(Set Point Flow Rate ( X ) (mg/min) 1.133 r 0.9963212Typ 298.0
3 |Correlation Coefficient (r) 0.99995 [Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 2.695068x - 1.705041
IC (inch) Qstd-IC
R?=0.991192
6.00
5.00
4.00 .
3.00 (3
*
2.00
*
1.00
W
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80

Calibrated By

(Mr.Jirayut Seehabut)
Field Environmental

Approved By

(Mr.Jarung Jamnongbut)

Division Manager
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.D-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration

Equipment :
Model ;

Serial No. :

ID No. :
Manufacturer :

Submitted by :

Place of calibration :
Ambilent temperature :
Relative humidity :

Atmospheric pressure :

Calibrated by :

Approved by :

),Pornthippa  Tameyakul

()
(%Surin Yenprasert

Cert. No.: 25MD556
Page: 1 of 3

Gas Flow Meter
DCL-M

103343

Bios International Corp.

Viridian Environmental Service Co. Ltd.
148/119 Moo 2, Krung Non-Chong Thanom Rd.,
Mahasawat, Bang Kruay, Nenthaburi 11130

TPA Medical Equipmant Calibration Lab,
(23x2) °C

(50£15) %

{ 1010 £ 13 ) mbar

Kanda Traisin

G
// :

Approved signatory

{ ) Nattachai Sawangkunnopchai

issue date :

2 April 2025

The Uncertainties are for a confidence probability of approximately 95%

This cartificate may not be repraduced other thar: ia lull, 24cept with the pnor writter
Approval of tha head of Cakbration znd Testng Eguipment Servicas

Raeceived order : 13 March 2025 Cert. No.: 25MD556
Condition as-received : Used item Page: 2 of 3
Calibration date : 27 March 2025

Reference : 2503-0475WN-1

Procedure used :-
Calibration was conducted using in-house calibration procedure : CP-MD11, according to
comparison method, using dry air as gas media

Conditions of this result of calibration

1. Reference standard instrument :-

Instrument Model Serial No. Cert. No. Due date
1.1 Drum-Type Gas Meter TGO 0.84LF57 MW-0018-25 24 Feb 2028
1.2 Digital Pressure Gauge 681 211H16340004 25P815 27 Fab 2026
1.3 Thermometer HH376 140808579 241807 10 Jun 2025
1.4 Thermometar HH 376, 230409515 2411183 30 Qct 2025
1.5 Digital Test Gauge 30PSIXPZI 354478 24P3804 4 Nov 2025
1.6 Digital Test Gauge 100PSIXP2i. 470307 251251 20 Jan 2026

2. The certificate is vaiid only to the item cafibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer,

4. This certification is traceabie to the International System of Units, through :-

- National Institute of Metrolagy (Thailand)

- National Institute of Metrology (Thailand), through Technology Promotion Association {Thailand-Japan)
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ADVANTAGE CENTER CO,, LTD.

- AGCL

"w 59/494 M6, Frakham Road, T.Kukhot, Lumlookkar, Pathurnthani 12130 Thaifand.
N e Tel. (66-2) 9873248-50  Fax: (66-2) 9873252  E-mail: info.accl2862@gmail.com
poriss o5 pormsak2008@yahoo.coth

Certificate No.:  RA-24]12024-2

Result of Calibration

Calibration Range : 94 dB, 114 dB Fanetlon : Mesurement @ | kHz

Seleet A Fast response

TR UUC Reading Correction Uneertainty of
Setting {dB} {dB} Measurement ( = dB)
9442 dB 94.4 0.62 0.88
11432 dB 114.3 [1Xizs L.Be

Select A Slow response

ST  UUC Reading Correction Ungcersainty of
Setting (dB}) {dB) Measurement (& 4B}
94.42 dB 944 o0 038
P32 aBf 114.3 G062 088

Sefeet ¢ Fast response

STD UUC Reading Correction Lineertainty of
Selting : {dB) : (¢B) Measurcaent { £ did)
9442 dB 94.3 012 [HE 43
114.32 dB8 1143 0.02 .88

Select ¢ Slow response

STD UUC Reading Carrection Uncertinty of
Setring @By ' (46 Measurerment { = 43}
94.42 0B 94.3 0.12 0.88
t14.32 4B 1143 0.2 0.88

5TD = Standard

UHIC = Unit Under Calibration

- End of Certificate -
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	3.1 ขึ้นทะเบียน
	หนังสือขึ้นทะเบียน(กบินทร์บุรี)  ระหว่างปี 2567-2570
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	Gas Detecter Testo Entech เริ่มใช้ 26 ก.ย. 67 ถึง 25 ก.ย. 68 (Cer. ใหม่)
	VOC SN 14656
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	1
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	NOx 42C-33500-371
	PM-10 inch-7
	TSP

	SO2 43C-33500-719
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	TSP
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	CO M300 SN 200-S
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	TSP

	SO2 43C-71354-368
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	TSP
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