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| ditud | iy Fuamied
| 1 [addn 1) Liquid-Liguid Extraction, Gas Chromatographic Method'™
| 2) Liquid-Liquid Extraction, Gas Chromatoeraphic / Mass
| Spectrometric Method!™
2 Arsenic 1) Continuous Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digesticn, 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 Chrornatographic / Mass
' Spectrometric Method™
5 B-8HC 1) Liquid-Liquid Extraction, Gas Chromategraphic Method!®!

2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectromeric Method®

6 | &-BHC 1) Liquid-Lizuid Extraction, Gas Chrormatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectromeric Method!

7 | ¥-BHC 1) Liguic-Liquid Extraction, Gas Chromatographic Method!!
2) Liquid-Liquid Extraction, Gas Chrormatoeraphic / Mass
Spectromezric Method

8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™®

2) 5-Day BOD Test, Azide Modification Methpd®

9 Cadmium Digestion, Inductively Coupled Plasma Method!™

10 | Chemical Oxyeen Demand | Closed Refiux, Titnmetric Methog™®

11 | cis-Chlordane 1) Liquic-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liguid Extraction, Gas Chromatographic / Mass
Spectromeric Method®

12 trans-Chlordane 1) Liquid-Liquid Extraction, Gas Chromatoeraphic Method!!
2) Liquid-Liauid Extraction, Gas Chromatographic / Mass
Spectrome-ric Method!®

13 | Chromium 1) Digastior, Direct Air-Acetylene Flame Method!¥

2) Digestior, Inductively Coupled Plasma Method™

o




24

25

26

27

28

Endrin

Endrin aldehyde

Endrin ketone

Formaldehyde

Free Chlorine

-
awuil iy FFRTR

14 | Colar ADMI Weishted-Ordinate Spectrophotometric Method!

15 | Copper 1) Digestion, Diract Air-Acetylene Flame Meshod™®
2) Digestion, Inductively Coupled Plasma Mzthod™

16 | Cyanide Distiltation, Colarimetric Method™

17 | 44'-00D 1) Liquid-Liquid Extraction, Gas Chromatographic Method™!
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

18 | a,4"-DDE 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liguid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

19 | 0ODT Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

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

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

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

23 | Endosulfan sulfate 1) Liquid-Liquid Extraction, Gas Chromatographic Method™ I

2} Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method'”

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

1) Liquid-Liquid Extraction, Gas Chromatographic Method
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method'"

1) Liquid-Liquid Extraction, Gas Chromatographic Metho
2) Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Metnod™

Distillation, Colorimetric Method™

diﬂ

1) lodometric Method
2) Colorimetric Method!™
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29 | Heptachlor 1) Liquid-Liquid Extracticn, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatosraphic / Mass
Spectrometric Method'™

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

31 | Hexavalent Chromium Filtration, Colofimetric 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 Chrormatographic / 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 Electrometric 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; Calculationt”
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 "

a7 | Zinc Digestion, | | pl Method!
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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®

L] Chromium Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method™

6 Cobalt Isokinetjc 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 lsokinetic 5ampling, 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 lsokinetic Sampling, Dieestion, Inductively Coupled Plasma
Method!™

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

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

18 | Tin Isokinetic Sarnpling, Digestion, Inductively Coupled Plasma
Method"

(
\

19 Total Suspended Particulate..
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19 | Total Suspended Particulate | 1sakinetic Sampling, Gravimetric Method™

20 | Vanadium Isokinetic Sampling, Digestion, Inductively Coupled Plasma
Method

21 | Xylene Adsorption Sampling, Gas Chromatographic Method!®

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

2 Acetone Purge and “rap, Gas Chromatographic/Mass Spectrometric
Method™!

3 Aldrin Liquid-Liquic Extraction, Gas Chromatographic/Mass
Spectrometric Method!

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

5 | Antimony Digestion, inductively Coupled Plasma Method!!

6 Arsenic 1) Continucus 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 Puree and Trap, Gas Chromatographic/Mass Spectrometric
Method!

10 | Benzolb)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

11 | Benzolk)fluoranthens Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

12 | Benzofa)pyrene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectromelric Method!®

13 | Benzolg,h,ilperylene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®

14 Beryllium Digestion, Ind
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15 | Bis(2-chloroethyllether Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

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

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

18 | Bromaoform Puree and Trap, Gas Chromatographic/Mass Spectrometric
Method!

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

20 | Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad!

21 | Cadmium Digestion, Inductively Coupled Plasma Method™?

22 | Carbazole Liquid-Licuid 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-Liquid 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 | Chiorodibromomethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

29 | Chloroform Puree and Trap, Gas Chromatographic/Mas; 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 (IIf) 1) Dizestion, Direct Air-Acetylene Flarme Method;

Filtration, Colorimetric Method; Calculation!™
2} Digestion, Inductively Couipled Plasma Method,
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33 | Chromium (Vi) Filtration, Colorimetric Method!!

34 | Chrysene Liquid-Liquid Extraction, Gas Chromatosraphic/Mass
Spectrometric Method®

35 | Cyanide Distillation, Colorimetric Method™

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

37 | DDE Liquid-Liouid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!

ig | 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 Puree and Trap, Gas Chromatosgraphic/Mass Spectrometric
Method!!

a2 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method"”

43 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometnc
Method!™

44 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!®!

45 | 1,2-Dichloroethane Purge and Trap, Gas Chromatoeraphic/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™?

Filtration, C L
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52 | Dieldrin Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

53 | Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

54 2,8-Dimethylphencl Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

55 | 2,a-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/iass
Spectrometric Method'"

56 | 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™

57 | Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

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

59 | Endrin Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

60 | Ethylbenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method™

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

62 | Fluorene Ligquid-Liquid Extraction, Gas Chrornatagraphic/Mass
Spectrometric Method!

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

64 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!”

65 | Hexachlorobenzene Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

66 | Hexachloro-1,3-butadiene | Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

&7 | n-Hexane Purge and Trap, Gas Chromatographic/Mass Spactrometric
Method!

68 | OL-HCH Ligquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!™

69 ﬁ—HCH Liquid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric

{
|
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70 | y-HCH Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method®

71 | Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/Mass

’ Spectrometric Method'™

72 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Mathod'”

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

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

75 | Lead 1) Digestion, Direct Air-Acetylene Flame Method'®
2) Digestion, Inductively Coupled Plasma Methad!™

76 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

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

B0 | 2-Methylphenot Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method'?

81 | 2-Methylnaphthalene Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method'?

82 | Methyl tert-butyl ether Purge and Trap, Gas Chromatoeraphic/Mass Spectrometric
Method!?

83 | Naphthalene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methad!”

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 Electrometric Method™

a8 Phenanthrene Liguid-Liguid Extraction, Gas Chromatoeraphic/Mass
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89 | Phenol 1) Distillation, Direct Photometric Method!? ]
2} Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

90 | Pyrene Liquid-Liquid Extraction, Gas Chromatoerashic/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 Puree and Trap, Gas Chromatographic/Mass Spectrometric
Method!?

96 1,2 4-Trichlorobenzene Puree and Trap, Gas Chromatographic/Mass Spectrometric
Method!!

a7 1,1,1-Trichloroethane Puree and Trap, Gas Chromatographic/Mass Spectrometric
Method!¥

98 | 1,1,2-Trichlorcethane 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 | 2,8,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®

102 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chrornatographic/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 | Winyl chioride Purg¢e and
Method™
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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 | ¥ylene (Total) Puree and Trap, Gas Chromatographic/Mass Spectrometric
Method!

111 | Zine Digestion, Inductively Coupled Plasma Method!”
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1 Antimony Digestion, Inductively Coupled Plasma Method!®™
2 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodl21%
2) Digestion, Inductively Coupled Plasma Method ™%
3 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method??%
2) Digestion, Inductively Coupled Plasma Method!®'®
) Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?*!
2) Digastion, Inductively Coupled Plasma Method®!%
5 Cadrnium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*'®
2) Digestion, Inductively Coupled Plasma Method™"
6 | Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?'%
2) Digestion, Inductively Coupled Plasma Method®™'”!
7 | Chromium (V1) 1) Waste Extraction, Digestion, Colorimetric Method®'*
2) Alkaline Digestion, Colorimetric Method®'#
8 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 2%
2) Digestion, Inductively Coupled Plasma Method®'
9 Copper 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method®®10!
2) Digeslion, |

rd
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10

11

12

13

14

15

16

17

18

Lead

Mercury

Mickel

Molybdenurmn

Selenium

Silver

Thallium

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad®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
Blasma Method?91%

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 Method2%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 Method2®'%

2) Digestion, Inductively Coupled Plasma Methad®™®
1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*1%

2) Digestion, Inductively Coupled Plasma Method®'®
1) Waste Extraction, Dieeslion, Inductively Coupled
Plasma Method#1

2) Digestion, Inductively Coupled Plasma Method®9
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1 Acenaphthene
2 Acetone
3 Anthracena

4 Antimony
5 Arsenic
& Barium

7 Benz{a)anthracene
a Benzene
9 Benzolb)luoranthene

10 Benzolk)luoranthene

11 | Benzofa)pyrene

12 Benzolg,h,iperylene

13 | Berylliurm

14 | Bis{2chloroethyl)ether

15 | Bis{z-ethylhexyl)phthalate

16 Bromodichloromethane

17 Bromoformn

18 | Butanol

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 17

Purge and ~rap, Gas Chromatographic/Mass Spectrometric
Method! e

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!''7

Digestion, Inductively Coupled Plasma Method'*'?
Digestion, Inductively Coupled Plasma Method®'¥
Digestion, Inductively Coupled Plasma Method®™'?

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!5!")

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

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!®4?

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!5!7

Ultrasonlic Extraction, Gas Chromatographic/Mass
Spectromeiric Method!'*1"

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!®7!

Digestion, Inductively Coupled Plasma Method™®

Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method!17

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!*!?

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

Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!i414

Purge and Trap, Gas Chrornatographic/Mass Spectrometric
Meth UEAT)
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19 Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"*!”

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

21 | Carbazole Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!***™

22 | Carbon disulfide Purge and Trap, Gas Chromatosraphic/Mass Spectrometric
Method1%1€

23 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methodm'm

24 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>1"

25 | Chiorcbenzene Purge and Trap, Gas Chromatoeraphic/Mass Spectrometric
Method“"-‘s‘

26 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
MrE'!hOdEN']ﬂ

27 | Chloroform Puree and Trap, Gas Chromatographic/Mass Spectrometric
Method14141

28 | 2-Chlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
spectrometric Method™>"

29 | Chromium Digestion, Inductively Coupled Plasma Method™'®

30| Chrormium (1) 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{ahlanthracene Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*!”

34 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Method!™*!™

35 | 1,2-Dichlorcbenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methad €

36 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methodlm.iﬁi

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

awit anuafiv Faved

38 1,1-Dichloroethane Purge and Trap, Gas Chromatoeraphic/Mass Spectrometric
Method' ¢!

39 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
MathodH 418

40 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methodild,iﬁ!

41 | cis-1,2-Dichloroethylene Puree and Trap, Gas Chromatographic/Mass Spectrometric
Methoda1él

42 | trans-1,2-Dichloroethylene | Purge and Trap, Gas Chromatographic/Mass Spectrometric
Meathod!ide

43 | 2,4-Dichlorophenol Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!"*1"

44 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method"®4

45 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method! %16l

46 | Diethyl phthalate Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!"!

47 | 2,8-Dirmethylphenol Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!!31”

45 | 2,4-Dinitrotoluene Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method"s'"

49 | 2,6-Dinitrotoluene Ulirasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 1™

50 | Di-n-octyt phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!**!™

51 | Ethylbenzene Purge and Trap, Gas Chromatographic/Mass Spectrametric
Method!!418)

52 | Flueranthene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!™$17

53 | Fluorene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*!"

54 | Hexachlorobenzene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*'™

55 | Hexachloro-1.3-butadiene ltrasonic Extraction, Gas Chromatographic/Mass

Spectr
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56 | n-Hexane Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method™'®

57 | Hexachlerocyclopentadiene | Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*'7

58 | Hexachloroethane Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!s!”

59 | Indenoll,2,3-cd)pyrene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*!"

60 | lsophorone Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method®*'"

61 | Lead Digestion, Inductively Coupled Plasma Method™'¥

62 | Manganese Digestion, Inductively Coupled Plasma Methad®!'®

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

64 | Methylene chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!*!®)

65 | 2-Methylphenot Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!!7

66 | 2-Methylnaphthalene ltrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!™”!

67 | Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/iMass
Spectrometric Method!* %8

68 | Naphthalene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"*'®

69 | Nickel Digestion, Inductively Coupled Plasma Method!®®

70 | Nitrobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*

71| N-Nitrosodi-n-propylamine | Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"*'"

72 | Phenanthrene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 5!

13 | Phenol Ulkrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!>™!

14 | Pyrene Ultrasonic Extragti

Spectrometric
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75 | Se.enium Digestion, Inductively Coupled Plasma Method!®!™
76 | Silver Digastion, Inductively Couplad Plasma Method!®1®!
77 | Styrene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!"*#!
78 | 1.1,2,2-letrachloroethane | Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methog!'*¢
|
79 | Tetrachlorocethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methodh /8
80 icluene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methodieie
81 1,2,8-Trichlorobenzene Purge and Trap, Gas Chromatoeraphic/Mass Spectromatric
MethodHe
82 | 1,1,1-Trichloreethane Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method"**!
83 1,1.2-Trichtoroetiane Purge and Trap, Gas Chromatographic/Mass Spectrometric
MethodH !
84 | Trichicroerhylene Puree and Trap, Gas Chromatographic/Mass Spectrometric
Method“"-“’
85 2,6,5 Trichimopherol Ultrasonic Zxtraction, Gas Chromatoeraphic/Mass
Spectromatric Methodh®
86 | 2,4.6-Trichlorophero. Ultrasonic Ixtraction, Gas Chromatographic/Mass
Spectrometric Method!''7
87 1,3,5-Trirne~hylbenzene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methad[t"l.lﬂ
B8 | Vanadium Digestion, Inductivaly Coupled Plasma Method®'®
89 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass Spectrometric
Methog!1414
90 | Vinyl crloride Purge and Trap, Gas Chromatoeraphic/Mass Spectrometric
Method‘td.liﬁ
M -Kylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
[ :
| Methaghss
92 o-Xylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!!#!%
93 | p-Xylene " Purge and Trap, Gas Chromatoeraphic/Mass Soectrometeic




-G
g1t arsuafiv AT
94 Xylene (Total) Purge and Trap, Gas Chromatographic/Mass Spectrometric
Method!"*!#!
95 | Zinc Digestion, Inductively Coupled Plasma Method®'™

LanasiNa
1. N5EMsRAAMNTTL. UTENPNTENSHERATINTTA W.A.2549 Gasivumd i

wiaduiidatulueniniisruivesnaindssvamadlsaddildunauidudomds,
SRR MIUAYY. 4 FunnAl 2569, LN 123 Aoy 125 4.

2. NIENTHERAMNG T, UssmANTENTHEmamMnTsd 1.A.2548 Haa nﬁﬁﬁﬂﬁaﬁ{‘jgﬁ
visoTanilaildush. swivengunw 25 unsiau 2509, il 123 moufitms 119,

3. mnmimnsfaandouwinsemalng. aialieneihide. fanindail 4. ngame:
Gauufnisin, 2567,

1. APHA, AWWA, WEF, Standard Methaods for the Bxamination of Water and
Wastewater, 23 ed. Washington, DC : APHA, 2017

5. United States Environmental Protection Agency. Standard of Performance for
New Stationary Sources, 40 CFR Part 60. Appendix A, 2017.

6. United States Environmental Protection Agency. Standard of Performance for
New Statlonary Sources. 40 CFR Part 60. Appendix A, 2019,

7. United States Environmental Protection Agency. Standard of Performance for
New Stationary Sources. 40 CFR Part 60. Appendix A, 2020,

8, United States Environmental Prolection Agency. Standard of Performance for
New Stationary Sources. 40 CFR Part 60. Appendix A, 2023

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

10. United States Environment Protection Agency. Test Methods for Evaluation
Solid Watste Physical/Chemical Methods. Inductively Coupled Plasma-Atomic Emission
spectrometry. SW-846 Method 6010C, 2007.

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

12. United States Environment Protection Agency. Test Methods for :Evaiuation
Solid Waste Physical/Chemicat Methods. Alkaline digestion for Hexavalent Chrorr!iu:'m. SW-846
Method 30604, 1996.

13 United..

—@m-

13. United States Environment Protection Agency. Test Methads for Evaluation Solid

Waste Physical/Chemical Methods. Chromium. Hexavalent (Colorimetric). SW-846 Method
196A, 1992

14. United States Environment Protection Agency, Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Closed-System Puree-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 50354, 2002

15. United States Environment Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chernical Methods, Ultrasonic Bxtraction. SW-846 Method 3550C, 2007

16. United States Environment Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chernical Methods. Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS). SW-B46 Method B260D, 2018

17. United States Environment Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas Chromatography/Mass
Spectrometry. SW-846 Method B270E, 2018

quii fulsunaasiusen nailssugreminia 03 o saem Sode fa dooern




Tufusasssuuau

(Certificars of

g1Agd A luwIzT I dgRNITNIRTFIULINYIR WA, Bdda

Act BE, 2551 {2008}

By Virtue of Mational Stancardiz

- ‘
Lﬁ'!i'TEﬁ"l'i'a‘l'!UﬂQ']U&l']ﬂiﬂﬂuﬂiﬂﬂﬂquﬂﬁ'lﬂﬂﬁ'iﬁ

{Secretary-General, Thai indust Stundards Institute]

sanlususosatuilly
{lsgues this ceroficate ta)
U3t Sauidu na poudaiy 1992 1R

Eastern Thal Con:

4] ¥ =
AIBELRTN

Acdress)

oam WY o OU

(6as N Fhagibiare B Aoad, Mongkham, Srisacha, Chonbun)

launsiusasauaINIIn

{Cartificate of compet

arcled - bdbe
ISOVEC 17025 20170

=t
FIHLIATE ATV Han

(Standard Ne. TIS 1

UfjdfntTaeuiivy

ion laboratories)

v v ¥
JEATIHATHNERYET MU URNTIRAD ULEEUS

L A A
YATVURAYIIW TN D

[General reguitenients for the comperenca of Testing and caf

a =l
WHIBAVAITIUIDIN  VIREDU elale

fhcereditation Ne. Testne 1712)

so¢ uamilaly QR CODE waz www.tislgoth

tficate are shawn i OR COOE and wwwtist

Tnaiistuasdonausazuauyei

Detals of the acherme ang

panly o Juil os Aaveu A, benb

{lssuz date - 23 August BE 2566 (20250

AL
UfjuRs NI
EBn AN RIS TUHER SR gRA AN T

LVu

TRl BRI

swandsamvuazveutieluivsasiasjianng

(Scope of Acoreditation for Testing
= ]
TuFusaaauin 23-L80251
i ol 24|

Y o md e & G
VEWBILLUANTT U aawvId lwo maudarns 1992 977w

Te) {Eastern Thai Consulting 199

{Labaratary M

Wi vaday 1712
i {Tasting 1712)
el Gl sl
auun 01 ganlinudIun 17 ns iy ¥.P, 2566

{lssum Mo01} {Valid from) (47 July BE 2566 [2023))
w j = <
aoquaTwialiEnT M e Ouonaswdt O

(aite) (Temporaiy)

{Labaratory status} iFe

AMneviadau TEMTRaaU
{Field of Testing! (Parameter)

v

1. 11 - Tawzntin

« Tmgudlow (Cn)

0.03 me/L to 2.00 me/L
- aaums (Cu)

0.03 me/L to 2.00 me/L
« Lian (Fe)

0.03 me/L to 2.00 me/L
+ Axf (Ph)

0.01 me/L to 1.00 me/l

« e (D

0.03 me/L to 2.00 me/l
e (AL

0 me/L to 2,00 me/L

+ Bl

0
- LU (Ba)

0.03 me/L to 2,00 mg/L
« uaedoy (Cd)

0.003 me/L to 1.00 me/L
= wasnnida (M)

0.03 me/L to 2.00 me/l
« U (Ae)

0.05 me/L to 2.00 me/l
« d1nzd (Zn)

0.03 meg/L to 2.00 mg/L

- Standard Methed for the
Examination of Water and
Wastewater, APRA, AWWA,
WEF 23 edition 2017.

Part 3030 F and 31208

nazmsgramasdnauesyundnd usiaean sy
{Ministry of Industry, Thai Industrial Standards institute)

T
Wi 1/5



TwaudsasmmruazvaviieluiusasiasUfjiang

{Scope of Accreditation for Testing)

Tuduseuanit 23-L80251
(Certification Mo, 23-LB0251)

aluit 01 earlimsuA U 17 nsniyiau we. 2566 foluil 16 nsngieu wa. 2571
fssue Mo {valkd from) 117 July BE2566 {2023)) {Untdl} {16 july BEZST] (2028))

B s e 4 prie, 4
amuawvisfiEns M ol Ousnaawi  Oiam Owiaudi Oyaneaoua
iLaboratorny status) (Sha) (Temparary} (Meabite) (MLtisita)

AN TaviaAa FIEN1TVAADY F3vmanu
{Feld of Testing) {Parameter) {Test Method)
adaedan
[Environmental field)
1.1 {ﬁa] - ‘L‘gﬁuua:ﬁjﬁu - Standard Method for the
(ater ) {eent) {Oil & Grezse) Exarmination of Water and

2. thids

[Wastewatar }

3.0 me/l - 20.0 me/L

Tavgmin
(Heavy metal)
«lasiday ()

0.03 me/L to 2.00 me/L
» wEaue (Cu)

0.03 me/L to 2.00 me/L
«wian (Fe)

0.03 mg/L t6 2.00 me/L
« st (PB)

0.03 me/L to 2.00 me/L
« TiniAa (i)

0.03 me/L to 2.00 me/L
» agfidan (A

0.10 me/L to 2.00 mg/L
« wulSsy (Ba)

0.03 mg/L to 2.00 me/L
- wamduy (Cd)

0.03 me/L to 2.00 me/L

Wastewater, APHA, AWWA,
WEF 23" edition 2017.
Part 5520 B

- Standard Method for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF 23" edition 2017,
Part 3030 F and 3120 B

muasdvaanuazvautnsluiusesissljiantg

{5cope of Acoreditazion for Testing)

- o
Tuiusaaaen 23-LB0251
(Certification No. 23-LB0251)

atiuit 01 sanlidauATuil 17 nsngias .. 2566 fiefuil 16 nIngAu wa, 2571
(lssue Mo 0l) {valit fram) {17 July BE.2566 (2023)) und) {16 July BEZETI (2028)
- = i 4 ) d
amunmiendfidinns M ars Ouenaowi O Dindauit Ovewanud
{Laboratory seatus) {Permanent) {5ite} (Temporary} {Matlle} (Mattisite}
AUINIVARDY TIA1INPATY Aoy
(Field of Testing) (Parargter) (Test Method)
anndwapdon

(Enwircrimental field)

2. 1y (i)
{Wastewater } (cont)

-Tavewdn (se)
[Heavy metal) {cong
« WHanThE (M)
0.03 me/L to 2.00 my/L
- U (Ae)
0.05 me/L to 2.00 my/L
« danud (Zn)
0.03 me/L to 2.00 me/L

- Tnfuwaziiy
{0l & Grease)
3.0 me/l - 20,0 me/L

- Standard Method for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF 23" edition 2017. Part
3030 F and 3120 B

- Standard Method for the
Examination of Water and
‘Wastewater, APHA, AWWA,
WEF 23 edition 2017,

Part 5520 -

i 8“71\1Qﬁ‘ﬂ'lﬂni‘ii¢ﬁ‘lﬁﬂ ATUHTRITIUN ﬁﬂﬁmﬁﬂ‘ AATUNTTY
{Winistry of Industry, Thal Industrial Standards Instinute)

L
Wi 2/5

NIENTHOAFTINTTHE IR URER U g REIAATIY
{Ministry of Industry, Thai Industrial Standards Instiure)

v o
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Tuandeamviuszveutigluiusasiecdfjinns
{5cope of Acareditation for Testine)

lufusasianil 23180251
(Cenification No. 23-LB0251)

swanduamvuasveutnsluiuesiaalijiinig
(Scope of Accreditation for Testing)

Tuusesiand 23-L80251
{Certification No. 23-LB0251)

i £ na - o e s wl & i T |
afuil - 01 sanlifeusTuil 17 nangueu wa, 2566 feiuii 16 ningnau wa. 2571 alduit 01 sanlifeudTuil 17 nIngau w.a. 2566 fle¥udi 16 nInmiAx wa, 2571
{Issus No) {valig from) {17 July B£ 2566 (2023)) (Untl) (16 July BE 2571 (2028) {issue No) tvalid from) (17 sty 852566 (2023) (Unth (16 Mty BESTI @028)
aounmiejiins O o Musnsodl O Dndoudt Ovanesomd aguamwiasUfiRos O oms Musnaoni O Owdawi Owaresoun
(Laboratory status) {Permanent} {Site) (Temporary) (Mobile) (Muttisite) {Labaratory status) {Permanent} (5ite) (Temporary) (Mobde) (Muitisite}
AInITAGaU eMMaFeY TEvmaau
ATININNEBY IEANIMAREY Fonaaau : _
{Field of Testing) (Paramiater) (Test Methad) i (Fneif aof Tasting} (Parameter) {Test Method)
aiuaaian arvidsuanden
{Ernvirenmentsl field) {Environmental fietc)
3 fuiimsiy ERT AV BN - 150 11202:2010 4. us3EIMA - sedudes -150 1996 - 1 : 2016
Wotkplacs) Fatad Lt ~ sEmARTITINE RTINS S 3B i (Sound Level) - UsEnMARIES TN AILIAS BUUTTR

- sefutdsaady

Legr 74 30 - 130 dB(A)
« szAulduigean

Linex 674 30 - 130 dB(A)

Aunsasmslaeadlunssznauiians
TssuAosivanmswand ealuntsinemu
WA.2506 BYTT 6 W, 2505

{Pctification of The Miristry of Industry B E. 2506 (2003)

o the Safety Protection Measures in Factery Regarding
Working Area Environment, dated Noverber 6, 2003)

i d
- Ussmansuer Al nsuasALATaMIsTIY (89
PR T | . VoW e <l
wmsgusufudvouldanialdsuaie
n ) et

sapmTsnzaa T i Ty acdull 13
AR, 2560

(Motification of the Departrment of Labor Protection and
\Welfare on the sandard of nolse level that employees

are all owed to receive in average perod of work each day,
dated Decernber 13, 2017)

- Usmpnmuatai nrussAumsomse ot
wamAns 38 mssratawasmsTieTe
anTEn P N UTE UATIN DU W
a1 v eides samassssnakastsnan

fiansi ReeiilunTs aedui 8 nw, 2561
(Notfication of the Department of Labor Pratection
and Welfare on Criteria, Measurernent Methods, and
Analysts of Working Conditions Regarding Heat, Lighit, or
Woise Levels, including Duraticn and Types of
Businesses to Be Performed, dated February 8, 2018

« sefudBaaie
LeqT =7¢ 30.0 - 130.0 dB(A)
- suAudssgege
Lrnax 172 30.0 - 130.0 dB(A)

aludt 15 (2540) Foarivum aasgi
Y | -
seaudsalamiill aviufl 12 s, 2540
(Notfication of The Mational Environmental Board
Volurme 15 BE. 2540 (1997) on the senersl noise
level standards, cated March 12, 1957)
P |
- UssmiAnsumuANLETS (503 13
! P ae o
FunnensEa Ui siun 11 a.m. 2560
(Nofication of the Pollution Control Departrment on
the celoudation of the nolse level, dated August 11,
1597)
-l

- Usznnansulseauanaunssu (384
FBnanTieTeedudunasuncu seiiv
= & ar -
{Foaiads 20 Falua uassziuidoigeani
Winann1susznauiianislanu na,
2553 aeduii 20 5.a, 2553
(Netification of the Deparmment of Ingustrial Works
an Methods for Measuring Moise Annoyance, Moise

Levels 26-Hour Average and Maximurm Noise Level
from Factory B.E 2553, dated December 20, 2010))

nsevnnagramnI T inRsEIUHER U AT AN Ty
(Ministry of Industry, Thai Industrial Standards Institute)

A3ENTREAATINTTNE I IATE UHARANSIgAARAT T
(Ministry of Incustry, Thal Industrisl Standards Institute)
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Tufusasarmannsaasijifinmedeu

Tufusssaiiuinliifiauanyd

viasUjuiinas uSen Saisu Iny movdais 1992 o
@il 683 walfi 11 auugerivia 8 siawuasyiy
dunaAiaIv Sawinvays 20230

Wiuntsussdiveuamniodo fiFmseaeunmanasg 1y ISO/EC 17025 - 2017
uaetordun ngseiey waritaulsnisiusasrsansoenfifnvaaay

yangauinTsuayiusaiaURns nerivenmaniuinig

)
WULBYNTTIUTRTLUVIUR vadsy - 0159

Twasdsnnisiusasiteutisnisiusssiuuiie

oenli ai Juf - 7 wgAdnwy 2566

=

6 WoATNIEY 2570

g

faIva

UnineAaaTiugm iy

FnwsTenseny gguseniinesuimskaziusasionjifinng

AosuTIkaE fusasianl iR nafineeaniuing
nEEnIHNIsEANAnY Inemiant 3iu sarulanssy

vautemsiusesauaunTaReljuRinsmegau

Haa U insg « oeufjimng uddn Saiidu nu rowdafa 1992 91
anfisa : Lavf 683 Wil 11 auuguiiung 8 fruavussy
unaaTsn Y iavays 20230
mnaaInsTuTEsTE I IUA : Viedev - 0159
anuztaniaIUfidnas M oans DOuensewd O sham O o
e Fowm / swmIiveaey / Tovmaey /
fl ndnfsiivpaau dyBINIsIRADY ARl
T B -Fledt Standard Methods for the Exarination
40 meg/L i 5 000 mg/L of Water and Wastewater, APHA,
AVWA & WEF, 23" ed,, 2017,
part 5220 C
- Usen Standard Methods for the Examination
0,001 mg/L 2 0.02 me/L of Water and Wastewater, APHA,
AWAWVA & WEF, 23 ed., 2017,
part 3112 B
- Tlaf Standard Methods for the Examination
2 mg/L fia 5 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23°%d., 2017,
part 5210 B
aenadausn a fuil 21 wamdnaou 2560 Yuit 4

naniwsuae fusasianjiins nafinewianiuing nsensasnrsaeufioen Snemend T5e wavuienio

]
L 40-8002-% Wi 144




i &7 030316183

vaudwnmsivsawruaasenlfjlinsnaaeu

# 1 0303/18183

vautnsiusssaruamutsaeljuRnmmveasy

FovealiRnTs : WaefURns U3e Saidu ne asudaia 1992 S
ag i +iavit 683 Wy 11 ouugive 8 duaupsyy
e Sminmes 20230
VBTN UTRTE UL : PR - 0159
annsssiesUitAng M oy DOuenaowd O dem O wioudt
A Yan / s siveaey / Fhveasy /
7l AR Tusimaaay FHIBINIAATY wRliaiTl
1 |dh - ansinvanoldionan Standard Methods for the Examination
(si) figamnil 180 °C of Water and Wastewater, APHA,

25 me/L T3 10 000 me/L

- @ISUYIUABET LR
figamail 102 “C §9 105 °C
5 me/L fia 2 000 me/L

- vigealsd
0.5 me/L B4 10 me/L

AWWA & WEF, 23"ed., 2017,
part 2540 C

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

part 2540 D

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

part 4500-F C

FovioaFiRnT - WoeufiAnts vitn Feididu s nevsada 1992 $1i
amuiing @il 683 vaifl 11 ouugIAvia & duamai
dunerisn Saineeys 20230
mnsan T UsessTUYIR - VIngBY - 0159
aouvvastanioRng Moy DOuermowdt O $am O edouit
iy Yan / swnsTivaRey / TBraaou /
# wanfusiivagoy PR LR R inatiaRld
2 |1hae - §laf Standard Methods for the Examination

40 me/L fia 5000 me/L

- Usaw

0.001 me/L. §14 0.02 ma/L

- Tlaw
2 mg/L i3 5 000 me/L

of Water and Wastewater, APHA,

AWWA & WEF, 23 ed., 2017,
part 5220 C

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

part 3112 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23°ed,, 2017,

part 5210 B

panadsLTn o Auil 21 wealneu 2560

atuit 4

resuinssasiusasionl fURNT navivenrnaniuins navsnanuine newand T8 sazuinnssy

[ 1 iPeH |

wiln 2/4

sanadusn o Suit 21 werdnaeu 2560

o 4

nesEmsuasiusesiaalfiEnT nafdnemmaniving ndenssnnapaAre inmend 350 waruinng
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vauvismsiusemmssavfiimmaney
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AOTUYIRY

wneaImMTivTaITTULTIR

amuzgesienfiRn:

: MBUfURms uien Sty Ine aoudans 1992 e

- 1amil 683 wiifl 11 puugmifva 8 druavisu i

BnaAi Svintays 20230

: ipaau - 0159

M ons Ouerasmdt O dosm O wdewdt

&y e / SmsAnAARY / Toneway /
il pAnfus T nAaey H:4va4NIIIRAAY nAdATLE
2 | dhde - msfasaneidfame Standard Methods for the Examination
(@8) ﬁqm‘ﬂgﬁ 180 °C of Water and Wastewater, APHA,
25 mg/L 8 10 000 me/L AWWA & WEF, 23°ed,, 2017,
part 2540 C
- a‘l‘isﬁ’?ﬂaﬁm’?ﬂmﬂ Standard Methods for the Examination
Tlgamadi 103 °C fls 105 °C of Water and Wastewater, APHA,
5 me/L 4 2 000 me/L AWWA & WEF, 23 ed,, 2017,
part 2540 D
- vigoslsi Standard Methods for the Examination
0.5 me/L B3 10 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23"ed., 2017,
part 4500-F C

ponAsaLsn & Tuil 21 welnaey 2560

ponlw Ul - 7wy

U AR TGN TWY

SuermnnTsuny ganneminoiusuasfusestanfiRing
athf 4

neaiwswaiusaraa fiEnTs nainemeaduings nssvinnsgeufne Senand 39 uasudansy
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wngsuuwiheniisdeiutunzifieuoswjiinsliesizhionyy
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¢ UTEW suna peudaRs 900 wensdou 2-aac
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vautwssuaReildfutunsidounnnsalsanugasunsss 91U ek 918MI

ﬁ‘l@a AU 9 18NTF

fndudl asuaiy ek
1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?
Chemical Oxygen Demand Closed Reflux, Titrimetric Method®
Color ADMI Weighted-Ordinate Spectrophotometric
Method?
4 Free Chlorine lodometric Method®
5 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
6 pH Electrometric Method®?
7 Temperature Laboratory and Field Methods™
8 | Total Dissolved Solids Dried at 180 °C%
9 Total Suspended Solids Dried at 103-105 °C*4

an1ede (Udasseuns) 99u2U 9 518015

et fsuanY Buaek
1 Carbon Monoxide Instrumental Analyzer Method™
2 Cresol Adsorption Sampling, Gas Chromatographic Method™
3 Hydrogen Sulfide Absorption Sampling, lodometric Method™
4 Opacity Ringelmann’s Method™
5 Oxides of Nitrogen Instrumental Analyzer Method™
6 Sulfur Dioxide Instrumental Analyzer Method™
7 Sulfuric Acid Isokinetic Sampling, Bariur-Thorin Titrimetric Method™
8 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
9 Xylene Adsorption Sampling, Gas Chromatographic Method™
19NE1591989

1. NSENTIYNEVNTTH. UTYAIANTENTHEAENNTI, W.A. 2549. S99 e USunasin
ﬂ’;uwwaﬂulua'mﬂﬂmvmaaanmm}aawmwnauﬂ‘:aﬁmfaﬁ‘lﬁunauLﬁuwamaa

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

New Stationary Sources. 40 CFR 60. Appendix A, 2019.

3. United States Environmental Protection Agencﬁdards of Performance for

nunmsgMASMAATEinde e sesE Do FURMT nediduusfnuttuaiivlsiny nalssnugramings ns. o lbgimo bmole B becard
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Pacific Laboratory Co., Ltd.
P‘ I PACIFIC
LABORATORY CO,, LTD. 14/5358 Moo 14 Tambol Bang Bua Thong

Amphoe Bang Bua Thong, Nonthaburi 11110
Tel. : 0-2045-2446-7 Fax. : 0-2045-3991

Personal Pump Calibration Report

Calibrate No. : (CP492/2566
Calibrate Date : November 10, 2023

Equipment Type ¢ Personal Pump
Calibration Type : DRYCAL DC-LITE FLOWMETER
Volume for Calibration : 2.0, 25 Umin
Environment Conditions : 29.0 Deg C.
Environment Pressure : 758.0 mmHe.
Customer Name ;U3 193 vleda (Inewaus) $1in
ltem Personal Pump Flew First Second Third Forth
Serlal Numker | Rate | Time Time Time Time ,
1 S/N 20211103032 20 l/min | 2091 2.095 2.090 2.093 2.092 +0.0022
2 S/N 20210602069 | 2.0 l/r]'lin 2013 2.009 2.011 2.014 2.012 _—i_()_@
3 S/N 672843 2.0 l/m_il_ﬁ__ 2029 | 2025 | 2027 2.030 2.028 | ;@0_22
4 S/N 2020080409? 2.5 U/min 2.532 2.536 2.534 2.531 2.533 ¥ 0.0022_ "
5. | 5/N 20210701100 2.5 Vmin 2.520 2.524 2519 2522 2,521 + 0.0022

Calibration By

echnician

Page 1/1



ATISTR SRCHRATION 6088

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.
Request N0.23-66/0141 MTC.No.23-66/0141 |
Number of page(s) 2 |
|
|

CALIBRATION CERTIFICATE

Nomenclature : DRYCAL DC-LITE FLOWMETER
Manufacturer : BIOS International Corporation, USA.
Serial No.: 104699
Model : DCL-M, Rev 1.09
Scale range : 100 ml/min to 7 I/min
Subdivision : ( 0.0001, 0.001 ) |/min
Submitted by : PACIFIC LABORATORY CO.,LTD.
14/5358 Moo14, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.
Received date : 23 December 2022 Condition of measured item : Normal

Calibration date : 5 January 2023

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Molbox/PressureTransducer/UpStream| MP-0013-21 25-]an-23 NIMT
Primary Flow Calibrator S/N 117982 | MW-0011-21 8-Apr-23 NIMT
Primary Flow Calibrator S/N 119521 | MW-0012-21 31-Mar—_23 NIMT

Approved by :
(

Calibrated by :

¢ Director
a i

Mechanical Engineering Standards Laboratory

-

Ref. 2013265122305450001
Issued Date 5 January 2023

he results relate only to the items tested/calibrated or value assiened
Advertising the Report/Certificate and publicity of the results excepl In full are prohibited unless written permission i1z abtained from the governor of TISTR
FMLBLMTC.0DZ Rev.4

Head Office Office/|Laboratory Office

trial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banckok 10900,

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand Samutprakan 10280, Thalland  Thailand

115, 116 Tel. {

79 1121-30 ext. 5219, 5225, 5217

E-rmail Impai@tistr.or.th Website:mww tistr.or il rin E-mail : sumalee@listr.orth



Request N0.23-66/0141

2/2

Calibration point : (0.05, 0.1, 0.2, 1.0, 2.0, 3.0 ) I/min
Ambient condition : Temperature (23 + 3)°C , Relative humidity (55 + 15) %

Atmospheric pressure ( 1010+13) hPa

standard flowmeter according to CP-370.01.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC.No.23-66/0141

Calibration method : The flowmeter (UUC) was calibrated by comparison method with

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC Value Standard Value  Temperature Pressure Deviation Uncertainty

(//min) (//min) (°C) (hPa) (%) (%)
0.0532 0.052339 22933 1012.22 +1.58 1.05
0.1007 0.99507 22940 1012.27 +1.20 1.00
0.2027 0.20121 22983 1012.39 +0.76 0.98
1.013 1.0068 22977 101293 +0.62 0.86
2.008 2.0000 22955 1013.60 +0.42 0.85
3.010 2.9971 22949 101431 +0.42 0.85

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

The reported value is the value that converted to value at reference condition

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

[he results relate only to the items tested/calibrated or ve

ilue assigned

Advertising the Report/Cettificate and publicity of the resulls except In full are prohibited unless written permission is obtained from the sovernor of TISTR

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khione Luang S0i 1€, Bangpoo Industrial Estate, Sukhumvit Road,
_hanewat Pathiumthani 12120, Thailand Amphoe hMuang, Changy itprakan 10280, Thailand
1 ) 0 2577 9000 Tel. (66) D 2323 1672-80 ext, 115, 116

Fax. (66) 0 2577 9009 Fax. (66] 0 : 9165

E-rmail @ rumpai@tistrorth Website:www tist.or,th E-mail : mtcatistr.ortt

Office

Thailand

FIM.BLMTC.002 Rev.4

196 Phahonyothin Road, Chiatuchak, Banekok 10900,

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

E-rnail ; sumalee

@listr.orth
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Calibratech Co.,Ltd. e

NSC-TISI-TIS17025
P07 Moo 2. Sukhaprachasan 3 Rd.. Bangpood, Pakkred. Nonthaboe 11120

CALIBRATION (030

Tef il '2. s "‘2 il I M '||_I'I O64-51358, e-mn l':'.lll"l':l"_. . ealio _\:.ll'l 1eOMm l:illi.":: leeh _cali hotmanl cam
Certificate of Calibration
Certificate No. : 66-200247-2 Page : 1 0f2

Submitted by : Pacific Laboratory Co., Ltd.
14/5358 Moo 14, T.Bang Bua Thong. A.Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Electronic Balance
Manufacturer : SHIMADZU Model : AP225WD
Serial No. : D316301828 ID No. : LLAB-BL-003
Capacity : 220 g Resolution : 0.00001g/102g, 0.00012/220g
Environment : On sile calibration was carried out at the Laboratory. Pacific Laboratory Co.. Ltd.
Ambienl Temperature : (25.110254) "C
Relative Humidity i (62.3 10 64.8) %
Air Pressure 1007.0 mbar
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 02 August 2023
Calibrated by : Akaradath Thippichai
Calibration Method : In-howse method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5. July 2015

Reference Standard Instruments : This certification is traceable 1o the International Systen ol Units

Standard Weights

ID No. Cert. No. Due Date Traccability
E261-L2624 02222345 10 Nowv 2023 National Institute of Metrology (Thailand), INIMT)
Approved by :

-aboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

.5 Y
This cerilicate may not be reproduced other than in lull excepl with the prior written approval of the Calibratech Co.,Ltd. Fr'

CAL-FD031-03



CAL

Calibratech Co.,Ltd.
71106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 364-5155, e-mail ; calibratech. cal{@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 66-200247-2 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) (g) % (g)
0.001 0.00001 0.000020
.01 0.00001 0.000021
0.05 0.00001 0.000019
0.1 0.00001 0.000024
1 -0.00001 0.000030
2 0.00000 (1L.O0DO36
5 -0.00001 0.000046
20 -0.00002 0.000073
50 -(.00004 (L0001
100 -0.00005 0.00020
150 -0.0001 0.00038
200 -0.0001 0.00040)

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

N
| 8

This reported uncerlainty of measuremenl was based on a standard uncertainty mutiplied by a coverage factor k = 2.

praviding a level of conlidence of approximately 95%

Eccentric error Load tesl : S0 g
A B C D E

(100002 0.00003 0.00001 0.00004 0.00000 g

Repeatability Load test : 200 I

Stdev. : 0000048 g

-olo -

CAL-FO031-03



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 31 January, 2023 Certification No. 039/23

Page : 1 of 2

Object : Thermal Environment Monitor
Manufacturer QUEST TECHNOLOGIES
Type QUESTemp®34

Serial No. . TEDOB00O13

Customer Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110,

Q

Calibration Condition : Temperature 25.1 ~ C Barometric Pressure 1014.8 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

. TT-3 Serial 43BEQ4

Japan Meteorological Agcency

(Authorised Signatory)

for the Chief

Mechanical Engineer Sub-Standard Instrument



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 039/23

31 January, 2023 Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
© o ) 5 B > e g
50.08 49.9 0.18 49.8 0.28 49.8 0.28
41.02 41.0 0.02 40.9 0.12 41.0 0.02
30.45 30.3 0.15 30.4 0.05 30.3 0.15
Calibrated

Mechanical Engineer

o

Calibration & 'i"ést Section

Meteorological Instruments Bureau




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 31 January, 2023 Certification No. 036/23

Page : 1 of 2

Object : Thermal Envirenment Monitor
Manufacturer TSI/QUEST

Type : QUESTemp©32

Serial No. TPW020008

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110

Calibration Condition : Temperature 25.1 "B Barometric Pressure 1014.8 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No, 02848057 : Thermoschneider No.6169 , No.6178

1 TT7-3 Serial 43BE04

Japan Meteorological Agcency

(Authorised Signatory)

Mi for the Chief

Mechanical Engineer Sub-Standard Instrument



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 036/23

31 January, 2023 Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
nC ﬂC oC UC GC UC QC
50.08 50.1 0.02 50.1 -0.02 50.0 0.08
41.02 41.1 -0.08 41.2 -0.18 41.1 -0.08
30.45 30.3 0.15 30.4 0.05 30.3 0.15
Calibrated

Mechanical Engineer

Calibration & Test Section

Meteorological Instruments Burgau




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 13 January, 2023 Certification No. 014/23
Page : 1 of 2

Object ; Thermal Environment Monitor

Manufacturer : QUEST TECHNOLOGIES

Type QUESTEMP 36

Serial No. ; TKJ090016 ID No. : N/A

Customer . Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 *e Barometric Pressure 1008.5 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

© TT-3 Serial 43BEO4

Japan Meteorological Agcency

Calibrated (Authorised Signatui‘y)

Mr. Watch: for the Chief

Mechanical Engineer Sub-Standard istrument



THAI METEOROLOGICAL DEPARTMENT

13 January, 2023

The

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Result of Calibration

Certification No. 014/23

Page :
Standard Temperaiure Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
[+ > "¢ ¢ > > C
50.14 501 0.04 50.2 -0.06 50.1 0.04
40.22 40.2 0.02 40.3 0.08 40.2 0.02
30.25 30.2 0.05 30.3 0.05 30.2 0.05

Calibrated

Mechanical Engineer

Calibration & Test Section

Meteorological Instruments Buredu
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FUECTRICAL AND ELECTROMCS NSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT
075 Moo 4, Banepoo Industrial Estate,
Phraek Sa, Muean

Tel: +66 2709 486(
Certificate No.:

e,

M,
SN
Sukhumvit Road km
Samut Prakan, Samut

\
g‘“

A

y

rakan 10280

HaaA (G
66 2324 091

)

s,

""n‘ntu\n“"\ i
NSC-TISI-TIS 17025
CALIBRATION 0119
CP20230169EA
Operation No.: CP2023030041

Certificate of Calibration
Equipment:

Sound Calibrator
Manufacturer TENMARS
Model/Type: T™M-100
Serial No.: 190301469
ID No.:
Customer:
Address:

Pacific Laboratory Co., Lt

14/5358 Moo 14 T. Bang Bua
Received Date:

[hone
A. Bane Bua Thong, Nonthaburi 11110
23 March 2023
Calibrated Date:

31 March 2023
Issued Date:

1 April 2023
Calibrated by:

Ms. Juntaporn Kunhakom

Approved b

Page 1

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.
1 of 3

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coveraee factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

F-CAL-004 Ed.1



) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
amutlwwiasiannsaind

Certificate No.: CP20230169EA
Calibration Report

Equipment: Sound Calibrator
Manufacturer: TENMARS
Model/Type: TM-100

Serial No.: 190301469

ID No.: -

Ambient Temperature: (23x 2] °C
Relative Humidity: (50 +15) %
Pressure: (101.3 + 1.5) kPa

Method of Calibration :-
|EC 50942:2017

Condition of this result of calibration
1. Reference standards instrument -

Instrument Model Serial No, Cert. No. Due Date
1)|Standard microphone 4180 2661000 AA-1020-22 14 June 2023
2)|Waveform Generator 33511B MY52302264 CK20220058EA 19 June 2023
3)|Audio Analyzing DMM 2015-P 4079144 E1U221042 16 March 2023
a)|Pressure humidity and e —_— CL1-P220024 17 March 2023

Temperature Transmitter CD20220164EA 24 July 2023

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

Reference standards instrument for Acoustic function

- National Institute of Metroloey (Thailand)

Reference standards instrurnent for Electrical function

- Flectrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
1. Function : Sound pressure level

Norminal Specified Sound Measured value Deviated value'- Acceptance timit™
Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 94.20 0.20 +0.40
1000 114 114.25 0.25 +0.40

2. Function : Frequency

Norminal Sound Specified Frequency |  Measured value DeiAaraa alE Acceptance limitm
Pressure level (dB) (Hz) (Hz) (9) (%)

94 1000 970.5 -3.0 +1.7

114 1000 965.9 -3.4 +1.7

Page 2 of 3 F-CAL-005 Ed.1



) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

anwilwwhia:dinnsaind
a.smul AND ﬂm‘s WSTITUTE

Certificate No.: CP20230169EA
Calibration Report

3, Function : Total distortion + noise

Norminal Norminal Measured value Acceptance limit"
Sound Prassure level (dB) Frequency (Hz) (%) (%)
94 1000 1.8 3.0
114 1000 2.0 3.0

Uncertainty of measurement

— o Maxlsmum-permitted
uncertainty of measurement
Sound pressure level 0.10 aB 0.35 dB
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 1.00 %
Note: [1] The deviated value is the absolube valule of the difference between the measured value

and the corresponding specified sound pressure level.
[2] The deviated value is the absolube valule of the difference in percent between the measured value
and the corresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value Is the total distortion + noise, measured over the frequency ranee from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance limit was IEC 60942:2017 Class 2.
2. The coverage factor k = 2.00

- - End of Report - -

Page 3 of 3 F-CAL-005 Ed.1



APTITECH CALIBRATION CO.- LTD.
50/40 Moo 5 T. Lat Sawais A.Lamlukka~ Pathumthani 12150
Tel. +kk 2103-k290 Fax.+kbk 2103~L291

Email. salesdaptitech-cal.com

.kh'._ﬂﬁ.';mm:i Aes et l‘;I;‘.l i Ru;-‘a‘
ACCREDTITTE D
sy ISO/IEC 17025
CALIBRATION AND
BIMENSIONAL MEASUREMENT
ACDNM=2906

CERTIFICATE OF CALIBRATION

Certificate Number : SC230058

Customer . Pacific Laboratory Co.,Ltd.
Address . 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Noise Dose Meter W /O Number : SC230058
Manufacturer : Soundtek Calibration Location : Laboratory
Model : ST-130 Ambient Temperature 3 22312°C
Serial Number 1 220100152 Ambient Humidity : 5515 %RH
ID. Number ] Received Date : 10-Feb-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
[SO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA NIMT 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 14-Feb-2023
Issued Date : 15-Feb-2023

Calibration certificates without signatures aré not valid. This certificate applied to only the item identified and shall not be
reproduced othet than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.

| Pagetforz Wgr _ FM-7.8-01-001(R00, 04/08/19)
|



APTITECH CALIBRATION CO-~ LTD.

50/40 Moo § T.Lat Sawai- A.Lamlukka~ Pathumthani 12150
Tel. +bb 2103-b290 Fax. +bb 2103-b291

APTITECH Email.salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC230058

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration : Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (+) Uncertainty
A 30-140 dB 93.9 dB 93.6 dB -0.3 dB 0.60 dB
113.9 dB 1136 dB -0.3 dB 0.60 dB
C 30-140 dB 93.9 dB 93.6 dB -0.3 dB 0.60 dB
113.9 dB 113.6 dB -0.3 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (%) Uncertainty
A 30-140 dB 93.9 dB 93.7 dB -0.2 dB 0.60 dB
113.9 dB 113.7 dB -0.2 dB 0.60 dB
& 30-140 dB 939 dB 936 dB -0.3 dB 0.60 dB
1139 dB 113.6 dB -0.3 dB 0.60 dB

--- End of Certificate ---




APTITECH CALIBRATION CO-~ LTD.

50/40 Moo § T.Lat Sawai- A.Lamlukka~ Pathumthani 12150
Tel. +bb 2103-b290 Fax. +bb 2103-b291

APTITECH Email.salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC230058

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration : Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (+) Uncertainty
A 30-140 dB 93.9 dB 93.6 dB -0.3 dB 0.60 dB
113.9 dB 1136 dB -0.3 dB 0.60 dB
C 30-140 dB 93.9 dB 93.6 dB -0.3 dB 0.60 dB
113.9 dB 113.6 dB -0.3 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (%) Uncertainty
A 30-140 dB 93.9 dB 93.7 dB -0.2 dB 0.60 dB
113.9 dB 113.7 dB -0.2 dB 0.60 dB
& 30-140 dB 939 dB 936 dB -0.3 dB 0.60 dB
1139 dB 113.6 dB -0.3 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION
Certificate Number : SC230060
Customer : Pacific Laboratory Co.,Ltd.
Address 1 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110
Description : Noise Dose Meter W/O Number ¢ 8C230060
Manufacturer . Soundtek Calibration Location : Laboratory
Model : 8ST-130 Ambient Temperature v 224 2°C
Serial Number 1 220100154 Ambient Humidity : 55+ 15 %RH
ID. Number 5 = Received Date : 10-Feb-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No., Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA NIMT 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 14-Feb-2023
Issued Date : 15-Feh-2023

ry Manager |

| Manager |

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in'fill, without the specific written approval by APTITECH CALIBRATION €O, LTD.

| = m s 1;,1 e
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APTITECH CALIBRATION CO-+ LTD.
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CALIBRATION REPORT

Certificate Number : SC230060

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration ¢ Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (%) Uncertainty
A 30-140 dB 93.9 dB 93.6 dB -0.3 dB 0.60 dB
1139 dB 113.6° dB -0.3 dB 0.60 dB
e 30-140 dB 939 dB 93.6 dB -0.3 dB | 0.60 dB
113.9 dB 113.6 dB -0.3 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
A 30-140 dB 93.9 dB 93.7 dB -0.2 dB 0.60 dB
113.9 dB 113.6 dB -0.3 dB 0.60 dB
C 30-140 dB 939 dB 936 dB -0.3 dB 060 dB
113.9 dB 113.6 dB -0.3 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230063

Customer 1 Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

% |l|'|J Iy
WAy
Py

ACCREDITE™S
L ISO/IEC (7025
CALIBRATION AND

DIMENSIONAL MEASUREMENT

ACDYM-1906

50/40 Moo 5 T. Lat Sawai. A.Lamlukka: Pathumthani 12150 g!aGZ‘MR_A A8 Ratonl R TR TR

Description : Noise Dose Meter W/O Number : SC230063
Manufacturer : Soundtek Calibration Location : Laboratory
Model 1 ST-130 Ambient Temperature ¢ 2222 °C
Serial Number © 220100163 Ambient Humidity : 55z 15 %RH
1D. Number ’ Received Date : 10-Feb-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of

ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are

certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI

Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with

the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result

of calibration was found accurate as shown on date and place of calibration only,

Standard Equipments

Descriplion Serial No. Certificate No. Traceability
Sound Level Calibrator 141011576 CP20220161EA NIMT

Due Date
13-May-24

Authority of Calibration

Approved Signatory

Calibration Date : 14-Feb-2023
Issued Date : 15-Feb-2023

Calibration certificates without signatures are not valid, This certificate applied to only the item identified and shall not be

reproduced other thanin full, without the specific written approval by APTITECH CALIBRATION CO., LTD.
|

| 'Page 1 of 2
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APTITECH CALIBRATION CO.+ LTD

50/40 Moo 5 T. Lat Sawais A.Lamlukka. Pathumthani 1215l
Tel. +bk 2103-k290 Fax. +bb 2103-L291
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CALIBRATION REPORT

Certificate Number : SC230063

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (x) Uncertainty
A 30-140 dB 939 dB 94.0 dB 0.1 dB 0.60 dB
1139 dB 114.1 dB 02 dB 0.60 dB
C 30-140 dB 93.9 dB 94.0 dB 0.1 dB 0.60 dB
1139 dB 114.1 dB 0.2 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
A 30-140 dB 93.9 dB 93.9 dB 0.0 dB 0.60 dB
1139 dB 114.0 dB 0.1 dB 0.60 dB
C 30-140 dB 939 dB 94.0 dB 0.1 dB 0.60 dB
113.9 dB 114.1 dB 0.2 dB 0.60 dB

--- End of Certificate ---




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14 February 2023 CERTIFICATE NUMBER 187537

Cirrus Research plc Page 1 of 2

Acoustic House Test engineer:
Bridlington Road Rebecca Thomas
Hunmanby Elec

North Yorkshire
YO14 OPH
United Kingdom

doseBadge Reader
Instrument
Manufacturer: Cirrus Research plc Serial Number: 95978
Model Number:  RC:110A Notes: Pacific Laboratory Co., Ltd.

14/5358 Moo 14
Tambon Bang Bua Thong
Amphoe Bang Bua Thong
Nonthaburi 11110

Calibration Procedure
The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.
Date of Calibration: 14 February 2023

Functionality Results

Function
Keypad
Battery Power
Display
Communication
2 way IR link
Clock
Calibration Results
Level (dB) Frequency (Hz) Distortion (% THD + Noise)
Initial 113.84 990.4 0.60
Adjusted 113.98 990.4 0.59
Uncertainty +0.11 +0.14 +0.10
Tolerances +0.60 +2.00 +4.00

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at
the National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a
coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14 February 2023 CERTIFICATE NUMBER 187537

Page 2 of 2
Cirrus Research plc -
Acoustic House Test engineer:
Bridlington Road Rebecca Thomas
Hunmanby Electronically signed:
North Yorkshire lectienicaly 59
YO14 OPH
United Kingdom

doseBadge Reader

Environmental Conditions

Pressure: 102.16 kPa
Temperature: 23.7°C
Humidity: 30.2 %
Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at
the National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a
coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14 February 2023 CERTIFICATE NUMBER 187533

Page 1 of 2
Cirrus Research pic -
Acoustic House Approved signatory
Bridlington Road R.Thomas
Hunmanby El i
North Yorkshire
YO14 OPH

United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Pacific Laboratory Co., Ltd.
s 14/5358 Moo 14

Model: CRIA Tambon Bang Bua Thong

Serial number: CB1172 Amphoe Bang Bua Thong

. , Nonthaburi 11110
Firmware version: 54

Test summary
Date of calibration: 13 February 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator i TGA1241 257309
Attenuator Cirrus Research ZE:952 78135
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 40088

Notes

This certificate provides traceability of measurement to the Si system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

Certificate Number:
187533

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure: 102.58 kPa Temperature: 22.6 °C Humidity: 40.3 %
After Pressure: 102.57 kPa Temperature; 22.7 °C Humidity: 40.3 %

Test results summary

Test Resuit
e
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
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CERTIFICATE OF CALIBRATION
Certificate Number : SC230061

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,

Amphoe Bang Thong, Nonthaburi 11110
Description . Noise Dose Meter W/O Number : SC230061
Manufacturer . Soundtek Calibration Location : Laboratory
Model : 8T-130 Ambient Temperature ¥ 22+ 2°C
Serial Number : 220100161 Ambient Humidity : 55+ 15 %RH
ID. Number 3 = Received Date : 10-Feb-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Deseription Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA NIMT 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 14-Feb-2023
Issued Date : 15-Feb-2023
Calibrated By :

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
repraduced other than in full; without the specific written approval by APTITECH CALIBRATION €O., LTD.

Pagetof2 o FM-7.8-01-001(R00. 04/08/19)
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APTITECH CALIBRATION CO -+ LTD~

50/40 Moo § T. Lat Sawai- A.Lamlukka. Pathumthani 12150
Tel. +bb 2103-6290 Fax. +kk 2103-L291

APTITECH Email. salesdaptitech=cal.com

CALIBRATION REPORT

Certificate Number : SC230061

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
| procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

| Function UUC Range Standard Value UUC Reading UuUC Error (+) Uncertainty
A 30-140 dB 93.9 dB 93.7 dB -0.2 dB 0.60 dB
1139 dB 113.7 dB -0.2 dB 0.60 dB
2 30-140 dB 939 dB 93.8 dB -0.1 dB 0.60 dB
113.9 dB 113.7 dB -0.2 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UuUC Error (*) Uncertainty
A 30-140 dB 93.9 dB 93.7 dB -0.2 dB 0.60 dB
1139 dB 113.7 dB -0.2 dB 0.60 dB
C 30-140 dB 939 dB 93.7 dB -0.2 dB 0.60 dB
1139 dB 113.7 dB -0.2 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : 5C230064

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Noise Dose Meter W /0O Number : SC230064
Manufacturer ! Soundtek Calibration Location : Laboratory
Model : ST-130 Ambient Temperature §R22%9 e
Serial Number : 220100164 Ambient Humidity : 551 15 %RH
ID. Number ;- Received Date ¢ 10-Feb-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unuit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA NIMT 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 14-Feb-2023
Issued Date : 15-Feb-2023

aboratory Manager |

echnical Manager |

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
| reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.

| pagetot2 e S ‘ -7 £.01-001(R00, 04/09/18)
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APTITECH CALIBRATION CO-+ LTD

50/40 Moo 5 T« Lat Sawai+ A-Lamlukka- Pathumthani 12150
Tel. +bk 2103-b290 Fax. +bb 2103-L291

APTITECH Email. salesd@aptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC230064

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use ¢ Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (1) Uncertainty
A 30-140 dB 93.9 dB 94.1 dB 0.2 dB 0.60 dB
1139 dB 114.1 dB 0.2 dB 0.60 dB
C 30-140 dB 939 dB 94.2 dB 0.3 dB 0.60 dB
113.9 dB 114.2 dB 0.3 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (t) Uncertainty
A 30-140 dB 939 dB 94.1 dB 0.2 dB 0.60 dB
1139 dB 114.1 dB 0.2 dB 0.60 dB
e 30-140 dB 939 dB 94,1 dB 0.2 dB 0.60 dB
113.9 dB 114.2 dB 0.3 dB 0.60 dB

--- End of Certificate ---




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14 February 2023 CERTIFICATE NUMBER 187534

Cirrus Research plc i B
Acoustic House Approved signatory
Bridlington Road R.Thomas
Hunmanby £ :

North Yorkshire
YO14 OPH
United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Pacific Laboratory Co., Ltd.
. 14/5358 Moo 14
Model: CR:110A Tambon Bang Bua Thong
Serial number: CB1175 Amphoe Bang Bua Thong
) ) Nonthaburi 11110
Firmware version: 5.2
Test summary

Date of calibration;: 13 February 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model ; Serial number
Signal Generator TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 99336

Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the N_ational P!\ysical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the pnor_wrinen
approval of the issuing laboratory. The results within this certificate relate anly to the items calibrated. The reported expanded uncertainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




Certificate Number:;

CERTIFICATE OF CALIBRATION 187534

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure;

102.62 kPa
102.60 kPa

Temperature: 22.7 °C
Temperature: 22.6 °C

Humidity:  39.9 %
Humidity: 40.2 %

Test results summary

Test Resuit
T
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14 February 2023 CERTIFICATE NUMBER 187536

Cirrus Research plc P::sge 10f2
Acoustic House Approved signatory
Bridlington Road R.Thomas
Hunmanby El .
North Yorkshire
YO14 OPH
United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Pacific Laboratory Co., Ltd.
. 14/5358 Moo 14

Model; CR:110A Tambon Bang Bua Thong

Serial number: CB1173 Amphoe Bang Bua Thong

) < Nonthaburi 11110
Firmware version: 52

Test summary

Date of calibration: 13 February 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1983+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment
Equipment Manufacturer Model Serial number
Signal Generator TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 99336
Notes

This certificate provides traceability of measurement to the S system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

Certificate Number:
187536

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure: 102.58 kPa Temperature: 22.6 °C Humidity: 40.3 %
After Pressure: 102.57 kPa Temperature: 22,7 °C Humidity: 40.3 %
Test results summary
Test Result

e

Linearity Complies

Short Duration Complies

Overload Latching Complies

Frequency weighting Complies




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14 February 2023 CERTIFICATE NUMBER 187535

2 Page 1 of 2
Cirrus Research plc -
Acoustic House Approved signatory
Bridlington Road R.Thomas
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH
United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Pacific Laboratory Co., Ltd.
) CR:110A 14/5358 Moo 14
Madet: ' Tambon Bang Bua Thong
Serial number: CB1171 Amphoe Bang Bua Thong
: ; Nonthaburi 11110
Firmware version: 52
Test summary

Date of calibration: 13 February 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment
Equipment Manufacturer Model Serial number
Signal Generator TTi TGA1241 257309
Attenuator Cirrus Research ZE:952 78135
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 40088
Notes

This cerfificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physicall
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

Certificate Number:
187535

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before  Pressure: 102.61 kPa Temperature: 22.6 °C Humidity: 40.0 %
After Pressure: 102.59 kPa Temperature: 22.6 °C Humidity: 40.2 %

Test results summary

Test Resuit
= -
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14 February 2023 CERTIFICATE NUMBER 187532

Page 10of2
Approved signatory

Cirrus Research plc
Acoustic House

Bridlington Road R.Thomas
Hunmanby ) Electronically signed:
North Yorkshire

YO14 OPH
United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Pacific Laboratory Co., Ltd.
; 14/5358 Moo 14
Model: CR:110A Tambon Bang Bua Thong
Serial number: CB1174 Amphoe Bang Bua Thong
. . Nonthaburi 11110
Firmware version: 54
Test summary

Date of calibration: 13 February 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfuily completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1893+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 99336

Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Ppyslca_l
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

Certificate Number:
187532

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before  Pressure: 102.60 kPa Temperature: 22.6 °C Humidity: 40.0 %
After Pressure: 102.59 kPa Temperature: 22.6 °C Humidity: 40.1 %

Test results summary

Test Resuit
S
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230034

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W /O Number : SC230034
Manufacturer ¢ ACO Calibration Location : Laboratory
Model : B236 Ambient Temperature CRer i1 200 IRl 2
Serial Number ;222042 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 13-Jan-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISIL: 22-LB0125 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 15-Jan-2023
Issued Date : 20-Jan-2023
Calibrated By :

aboratory Manager |

echnical Manager |

BT

. ""“ "i—;-. s
‘Calibration l:artiﬁcares without s;gnatures are not valid. This certificate applied to only the item identified and shall not be

rc#nﬁdutﬁ other than in {ull, without the specific written approval by APTITECH CALIBRATION CO., LTD.
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CALIBRATION REPORT

Certificate Number : SC230034

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use i Good
Results of Calibration : Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (%) Uncertainty
LA 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.8 dB -0.20 dB 0.60 dB
LC 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.8 dB -0.20 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (+) Uncertainty
LA 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.8 dB -0.20 dB 0.60 dB
LC 40-130 dB 94.00 dB 93.7 dB -0.30 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION
Certificate Number : SC230110
Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110
Description : Sound Level Meter W /0O Number : 8C230110
Manufacturer 1 ACO Calibration Location : Laboratory
Model 1 6236 Ambient Temperature $ 2212°C
Serial Number 1 222174 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 24-Feb-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with

the method described in The Expression of Uncertainty and Confidence in Measurement (M3003].

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 27-Feb-2023
Issued Date : 2-Mar-2023
Calibrated By :

boratory Manager |

nical Manager |

o 4 . L
Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.
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CALIBRATION REPORT

Certificate Number : SC230110

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7,2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (%) Uncertainty
LA 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 1139 dB 0.03 dB 0.60 dB
L 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (£} Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230037

Customer ¢ Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/O Number : SC230037
Manufacturer . ACO Calibration Location . Laboratory
Model : 6236 Ambient Temperature § 92 290
Serial Number . 222046 Ambient Humidity : 55t 15 %RH
ID. Number : N/A Received Date ¢ 13-dan-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No. Certificate No, Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 15-Jan-2023
Issued Date : 20-Jan-2023
Calibrated By :

aboratory Manager |

echnical Manager |

= SR
Ca{:.htauo]: certifi 'es mﬁmut §fgﬁer€mes are not valid. This certificate applied to only the item identified and shall not be
__rcpmdﬁe!ﬁa&;h&r thahl 4n full, without the specific written approval by APTITECH CALIBRATION CO., LTD.
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APTITECH CALIBRATION CO.+ LTD.
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APTITECH

CALIBRATION REPORT

Certificate Number : SC230037

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range’ Standard Value UUC Reading UUC Error (*) Uncertainty
LA 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.8 dB -0.20 dB 0.60 dB
LC 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.8 dB -0.20 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (t) Uncertainty
LA 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB
LC 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230404

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/O Number 1 SC230404
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature : 222270
Serial Number 1 222043 Ambient Humidity : 551 15 %RH
ID. Number : N/A Received Date : 17-Oct-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003}.

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 19-Oct-2023
Issued Date : 23-Oct-2023

Calibrated By :

| Quality Manager |
~al Manager |

Calibration certificates witho : natures are not valid. This certificate applied to only the item identufied and shall not be
. reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.
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CALIBRATION REPORT

Certificate Number : SC230404

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (¢) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LG 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error {¥) Uncertainty
LA 40-130 dB 93.86 dB 93.6 dB -0.26 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.6 dB -0.26 dB 0.60 dB
113.87 dB 113.6 dB -0.27 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230109

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/O Number : 8C230109
Manufacturer : ACO Calibration Location : Laboratory
Model : B236 Ambient Temperature . 2 Rl &
Serial Number ¢ 222173 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date . 24-Feb-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Calibration Date : 27-Feb-2023
Issued Date : 2-Mar-2023
Calibrated By :

| Laboratory Manager ]

[ Technical Manager ]

w5

Calibration certificates without {;igﬁ"aru‘rﬁs are not valid, This certificate applied to only the item identified and shall not be
i . reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.
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CALIBRATION REPORT

Certificate Number : SC230109

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good

Results of Calibration Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (1) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LG 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

--- End of Certificate ---
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Certificate Number : SC230039
Customer . Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110
Description : Sound Level Meter W/0O Number : 85€230039
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature P 22220€
Serial Number : 222048 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date . 13-Jan-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv,

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI; 22-LB0125 13-May-24

Authority of Calibration

Approved Signatory Calibration Date : 15-Jan-2023
- Issued Date : 20-Jan-2023

aboratory Manager |

echnical Manager ]

-‘"--_.Q,F ]— e

ﬂa.liba;-atllnn ﬂﬂﬁﬂnataa; mrheut mgnatuf'es are not valid. This certificate applied to only the item identified and shall not be
i [ full. without the specific written approval by APTITECH CALIBRATION CO., LTD. :
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APTLITECH

CALIBRATION REPORT

Certificate Number ;: SC230039

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use - Good
Results of Calibration Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (£) Uncertainty
LA 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.8 dB -0.20 dB 0.60 dB
LC 40-130 dB 94.00 dB 93.7 dB -0.30 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (1) Uncertainty
LA 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB
Le 40-130 dB 94.00 dB 93.7 dB -0.30 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230035

Customer : Pacific Laboratory Co.,Ltd,
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/O Number : 8C230035
Manufacturer . ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature o2 2 L
Serial Number 222044 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date . 13-Jan-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand} and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(ST Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003}.

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No, Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Calibration Date : 15-Jan-2023

Issued Date : - -20!
Calibrated By :

Approved Signatory

Laboratory Manager |

Technical Manager ]

iy _:-_‘—-._E. rL-__ = l
Calibration certificates tzmhou: signatures are not valid, This certificate applied to only the item identified and shall not be

’mdﬂegd'nfﬁerthsn in full, without the specific written approval by APTITECH CALIBRATION CO., LTD. - 2k
R

< Lo P ;
|n§% a‘F& TR = FM-7 8-01-001(R00 m;ogmgf

-
E . - Y
=1 = ) ’=IH|- PIRL

— _



e = —
APTITECH CALIBRATION CO.+ LTD-
50/40 Moo 5 T.Lat Sawai- A.Llamlukka. Pathumthani 12150°
Tel. +bk 2103-L290 Fax. +kk 2103-k291

ICEERgRaT] Cneilcsalesdeptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC230035

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use ¢ Good
Results of Calibration ¢ Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (%} Uncertainty
LA 40-130 dB 94.00 dB 93.7 dB -0.30 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB
LC 40-130 dB 94.00 dB 93.7 dB -0.30 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (1) Uncertainty
LA 40-130 dB 94,00 dB 93.7 dB -0.30 dB 0.60 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB
LC 40-130 dB 94.00 dB 93.7 dB -0.30 dB 060 dB
114,00 dB 113.7 dB -0.30 dB 0.60 dB

--- End of Certificate ---




: CO-006-66

Certificate No.

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

NSC - TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice
: TISCH

: TE-5025A

: 710725

» Used item
: Pacific Laboratory Co,, Ltd,

14/5358 Moo14, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.

: 08 Jun 2023
:13 Jun 2023

13 Jun 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

123.0£3.0 C
:55.01£15.0 %RH
11010+ 10 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24,3 "C and 57.1%RH.

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

NAC

JIRANATE A SSOCIATES CO,

Approved signato

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
stondards, and to realization of the international
system of units (51) through the V5L (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by o
coverage factor k=2, Which for a normal
distribution corresponds to ¢ coverage prabability
of approximately 95%. The standard uncertainty
has been determined n accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertainty in
measurement’

Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



NAC

I S O R O

YSR05C TA T NG » JAN T s s

Continuation of Certificate of Calibration Number CO-006-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter {Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K} and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap _meter Ap_Orifice Standard Flow [¢]
Plate [Pa] [Ta} [Tm] ¥
m*/min mmHg 'c *e mmHg inH,0 i iimin

1 0.706 755.735 24.45 2361 50.097 1.703 1.302 0.659
2 0.998 755,793 24.22 23.66 63.145 3.306 1.816 0914
3 1118 755.870 24.25 23.69 43,259 4.386 2.091 1.054
4 1.167 755.926 24.11 23.44 32.309 4937 2.219 1.117
5 1.409 755.921 24.03 23.51 29.079 7.321 2.703 1.354

Slope (m): 2.01034

Intercept (5): -0.02337

Correlation coefficient (1) 0.99984

Uncertainty (k=2): 0015  m'/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Q4]
Plate [Pa] (Ta} [Tm] ) 4
m’/min mmHg o o mmHg inH.0 I -

1 0.706 755,735 24,45 2361 50.097 1.703 0.819 0.661
2 0.998 755.793 24.22 2366 63.145 3.306 1,141 0.916
E] 1.119 755870 24,25 23.69 43,259 4386 1.314 1.057
4 1.167 755.926 2411 23.44 32.309 4.937 1.393 1.120
5 1.409 755.921 24.03 23,51 29.079 7.321 1.697 1.357

Slope (m}): 1.25919

Intercept (h): -0.01471

Correlation coefficient (1) 0.99983

Uncertainty (k = 2): 0.015 m’*/min

***End of Certificate of Calibration***

JIRANATE ASSOCIATES CO,

NAC




Pacific Laboratory Co., Ltd.
P ‘ i I PACIFIC
LABORATORY CO., LTD. 14/5358 Moo 14 Tambol Bang Bua Thong

Amphoe Bang Bua Thong, Nenthaburi 11110

Tel. : 0-2045-2446-7 Fax. : 0-2045-3991

Sound Level Meter Calibration Report

Calibrate No. 1 SLM 222/2566
Calibrate Date : November 10, 2023

Equipment : Sound Calibrator
Manufacturer : TENMARS
Model/Type : TM-100
Serial No. : 190301469
Customer Name : uien 1od veda (lvewaud) d1ia
ltem Instrument | Manufacturer IModel Serial No. Before After Iﬁs;_;e’eﬁi’én
_ _ Adjust . Adjust | Result
1 Sound Level Meter ACO Co,, Ltd. 6226 200042 94.1 94.0 Pass
113.7 114.0 Pass
Z: Sound Level Meter CO Co., Ltd. 6226 180048 93.7 94.0 Pass
114.3 114.0 Pass
3. Sound Level Meter ACO Co., Ltd. 6226 200032 93.9 94.0 Pass
1138 114.0 Pass
4. Sound Level Meter ACO Co., Ltd. 6226 170091 94.2 54.0 Pass

1141 114.0 Pass

Approved By

Page 1/1
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Certificate of Calibration

Certificate Number : EL39305/23 Page 1 of 3
Control Number : PCAL153035

Customer Control ;-

Description . Sound Calibrator
Manufacturer : SOUNDTEK

Model : §T-120

Serial Number : 211203764

Customer : Pacific Laboratory Co., Ltd.

14/5358 Moo 14, Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Date of Receipt : 01-Sep-23
Date of Calibration : 01-Sep-23
Environment . Temperature 23°C T 2°C

. Relative Humidity 50 % * 20 %
Calibration Method : Calibration Procedure Number CP-EL35
Calibration Results . See data attached
The reporied uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized nationa! standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

I'his certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

Calibrated By Authorized Signature

02-Sep-23

Issued Date



Professional Calibration & Services Co.,Ltd.

Certificate Number: EL39305/23

Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Date
Sound Level Meter 030606101 ANAB : AC-2590 EL09782/23 29-Mar-24
Sound Level Calibrator 141208123 NSC : Calibration 0037 EEL.BP. 16/0366 06-Mar-24

Condition as received : Normal
Definitions :-

* ANAB - The ANSI National Accreditation Board
* NSC - National Standardization Council of Thailand
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Professional Calibration & Services Co., Ltd.
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Certificate No.: EL39305/23 Page: 3 of
Calibration Results
Sound Calibration
Nominal Measured Value UUC Error Unecertainty (1)
94 dB 93.90 dB 0.10 di3 0.2 dB
114 dB 113.75 dB 0.25 dB 0.2 dB

«.End...




APTITECH CALIBRATION CO.+ LTD. <& N %,

50/40 Moo 5 T-Lat Sawais A-Lamlukkas Pathumthani 12150  JReRIC=NROA:  fver wersealdccondtetie beas
Tel. +bk 2103-b290 Fax. +bk 2103-b291 }a _;E_’Q} C C R B NG

— ACCREDITED
Email. salesdaptitech=-cal.com U LN NS e |SO/IEC (7025 |

APTITE CH “tf, i.'r/;\‘\ g, _ CALIBRATION AND
" DIMENSIONAL MEASUREMEN

ACDM2906

CERTIFICATE OF CALIBRATION

Certificate Number : SC230140

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Sound Level Meter W /O Number : 8C230140
Manufacturer . Scarlet Tech Calibration Location : Laboratory
Model : ST-11D Ambient Temperature $22x22°C
Serial Number : 820967 Ambient Humidity : 55+ 15 %RH
ID. Number 5 = Received Date : 21-Mar-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA NIMT 13-May-24

Authority of Calibration

Calibration Date : 23-Mar-2023
Issued Date : 27-Mar-2023

caibrated By - |

Laboratory Manager |

Technical Manager |

i;ﬁ%’?:}"@ﬁz “H%‘fj;. T— 1 FM-7 8-01-001(R00. 04/09/19)



APTITECH CALIBRATION CO-+ LTD. S
50/40 Moo 5 T. Lat Sawai+ A-Lamlukka- Pathumthani 12150 v
Tel. +kb 2103-Lk290 Fax. +kk 2103-L291

_ Email-sslesdaptitech-cal.com e 150/(EC 17025 S
A T o B
ACDM2906

CALIBRATION REPORT

Certificate Number : SC230140

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory’s calibration procedure employed are CP-7.2-01-107

Calibration Results

Good
Without any adjustment

Appearance and function of use
Results of Calibration
Sound Level Calibration
- Frequency Weighting : A
- Resolution 0.1dB

Sound Level Measurement (Slow Mode)

Parameter UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
LFp 20-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LSp 20-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Lip 20-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Parameter UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LFp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LSp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Llp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB

--- End of Certificate ---




ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No. : 1126323724
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ANALYTICAL BALANCE
Model. : SECURA224-1S
Serial No. : 0036707137
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LIQUID IN GLASS THERMOMETER
Model : Total Immersion

Serial No. : 43560
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pH Meter
Model. : SevenCompact S220

Serial No. : B448305208
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STANDARD WEIGHT 50 g
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STANDARD WEIGHT 100 ¢
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STANDARD WEIGHT 50 g
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SPECTROPHOTOMETER
Model : PROVE 100
Serial No. : 1613110857
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j m @Q _ m S Certificate of Calibration

Method 5 Pre-Test Callbration - Liters (L)

uuT Console Information Calibration Conditions FactorsiConversions Reference Equipment
Model #;  XC-572-V Bar. Pressure (mm Ho): 758.3 Std. Temp. (K):  293.15 Calibration Meter Model: DGMR-200H
Serlal # 1506041 Amblent Temperature (°C): 25.4 Std. Press. (mm Hg): 760 Cal. Date: 03-Jun-22
DGM Model #: SK25EX Relative Humidity (%): 50 Ky (K/mm Hg): 0.3857 Serial No.. 0000026
DGM Serial # 00003584 Altitude (m): 1.83 Gamma: 1.0000

Bar. Pressure Comr. (mm Hg): 758.2

UUT Meter (DGM) Reference Meter (WTM)
. | Onfice. \H Volume Meter Temperature ™' | Mater Pressure | Volume ' Outlet Temperature ™ |
Rhniine s {19 2 nitiat - Final | Torat | Intal Final T el T Final : Final
8. Prig Vo Vit A tn » P, Vs | SV [R5y Eorwon
840.00 13.00 11.0 275.0 164.0 25.0 25.0 03 0.00 158.96 25.0
630.00 25.00 275.0 4500 175.0 26.0 27.0 0.5 0.00 169.74 25.0
450.00 50.00 450.0 631.8 1818 27.0 28.0 08 0.00 176.29 25.0
370.00 80.00 631.8 821.0 1892 28.0 28.0 20 0.00 183.85 25.0
310.00 120.00 821.0 1017.0 196.0 280 29.0 24 0.00 192.66 25.0
Standardized Data
T S ComanFasor @ I s B i ot i b
Std Vol | Std Flow Std Vol Std Flow Value Variation | 00212 SCMM Note: or i rosur erntl ot st o 0.0 2 slder
Viwistd) Qustay Vintetay My S W |l By | 2iAH@ " ' ia__&.sa._ha _Hb e om e eversge s
156.03 11.15 161.06 11.1 0.9688 | 0008 46.4
166.70 15.88 171.20 15.9 0.9737 439
17317 23.09 177.69 23.1 09745 415
181.22 29.39 185.15 29.4 0.9788 413
190.09 36.79 192.23 36.8 0.9889 397
0.9769 426

Calibrate By .
The

Date: 3 Feb 23
1.5.T.) and in reference to EPA Method 5, Section 10.3.1,

@jmmd_mm

Neediss Supply instrument Co..Ltd.



‘Nneediss

Nomenclature

Certificate of Calibration - Supplemental

Equations ‘Calibration Train
|P, - Barometric Pressure v,
¢ (Pooy + 2021)
DGM - Dry Gas Meter w\_ﬂg Y K, T. 5]
K, - Constant based on standard temp and press
) - Run time, in minutes KV (P +I
u 1 % _ ﬂ har 13 mu m At Flow —— -+
Pm - AH (Meter Pressure, gauge) m ) T -2 al
V- Volume collected by test meter, corrected for STP = " v '~ £ H.LV ._w
Qpr et - Caliculated flow rate of test meter K= Lo G Quiata) = L] G M\ 2 =
_m.-néa_ orifice coeflicient Paa Vinordr e NS S
P, - Measured pressure of reference meter " Nagematnniogs
t, - Temperature measured in reference meter Metric AH, _ Dot ..o_z._:ma: :.r + 5 A o V Sox Niee:
i e
Meter Gamma vs, Flowrate b AU, o MR === Miscirrvam
125.000 LD e e —reee sz
T 1.000 vrtllll|| f | I S
_ i .
5 0.990 _ 0.9889
m 85,000 z _ | _
|
M. o0 mo.mmc XTET) i&m\ |
8 umE e 5 - . e
£ 0.9688 |
w 45.000 0.960 - e _ !
M _ !
25.000 . QR0 vemreede e L m - |
5000 —300— — — ! = SNASSEUSSEE 0.940 - == i |
10.00 15.00 20.00 2500 30.00 35.00 40.00 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000
F Standardized & C [Lfmin) Fh S ized & C tad (Limin)




>N e@d E SS Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #:  xC-572.v Pbar (mm. Hg): ___ 7583 TC Callbrator Model:  ¢C-VTR-SH
Serial # 1506041 Humidity (%): 50 Reference #: 091109269
Units: Matric Tamb (°C): 254 Barometer Model: 736030
Elevation (m): 1.8 Reference # ERBARODIALSPEO1
Corr. Pbar (mm, Hg): 758.2 Pressure Model: 718 30G
Reference #. 9543013
Temperature Display Calibration Data
Reference | Reference Test Thermocouple Galibrations Reference Point
Point' Temp. Aux Stack Probe Oven Filter Exit Status’
TR 5| RO | TG AN | SR O ek | A A b C e ks o0 Bl ee B YN Pass/Fall A
-17 =17 -17 -17 -7 -17 PASS
38 39 39 39 39 38 PASS
94 94 94 94 94 94 PASS
150 160 150 150 150 150 PASS
261 261 261 261 261 261 PASS
372 372 372 372 3r2 372 PASS
483 483 483 483 483 483 PASS
594 504 584 594 584 594 PASS
817 B17 817 817 817 817 PASS
1039 1039 1039 1038 1039 1039 PASS
PASS
“Overall Audil Status
NIST Reference Thermocouple I1D: 12702001
Rt Point 'I'l'l:;t;rr::;cal D%tnmsrgemle ﬂTm‘
°‘C °C
fce Water | . 1 0.22%
Ambient® 26 0.12%
Maximunt* 0.22%
Status PASS
mwmmm:momumwmsmmmmmmumenm raference mpemaiure.

Calibrate By : Appproved By: Date: 3 Feb 23
Notes
'Suggested, minimum reference points are 10 (0, 100, 200, 300, 500, 700, SO0, 1100, 1500, 1900 °F), can iest for more.
’For valld lm resulis, the differenca and g5 should be less then 5.4 °F (13 *C), for all thormocouples axcept for the stack tharmocouple which should be less than £1.5%
P from the reading and the eurl Ihanmmwle which srmura ba leas than £2°F (1 °C) from the refersnce reading (EPA Method 2, Seclion 6.3 and EPA Method 5, Sections 6.1,1.7-6.1.1.8)
* Ba not change this call value, I |5 instead based on mput fram Ce!l HB at the top of this sheet under *Calibration Canditions™
* Absolute temperalure difference and other formulas are celculsted basad on unit nput from cell C8 at the top of thia sheal under *Meter Conscla Information™
& For valid test resulls, the maximum differance betwaen console and ref ic p dings should b less than +0.1 In. Hg (£2.5 mm Hg), (EPA Method 5, Section 6.1.2)
® For valid test resulls, the meximum difference bel le and raf vacuum readings should be less then £0.5 in. Hg {(+12.5 mm Hg)
®For valid test results, the i difference bet Is and vacuum readings should be less than +0.05 in, H2O (+1.25 mm H20), or 5% of full scale

Neediss

Ltd

Neadiss Supply Instrument Co.



3 meedégg Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): __7568.3 TC Simulator Model: CC-VTR-SH
Serial # 1608041 Humidity (%) 50.0 Reference #. 081106268
Units: __ Metric Tamb (°C): ___ 254 Barometer Model: 736830
Type: Corr. Pbar (mm. Hg). __758.2 Reference #: EBARODIALSPEC1
"Engligh” Digital Pressure Calibrator Model: 718
Reference #. 3851001

Pressure Gauge / Manometer Calibration Data

Console Vacuum Callbration
y Heference Foini |
Reterence Pont  ||Reference vacuum Console Vacuum e
3 e in. Hg e ey el e %ss&:‘sﬁ Fl
-5.0 PASS
15.0 PASS
-20.0 PASS
AH_Manometer Calibration rence Point
Posilive'| ) Pnot Negalive (-) Pitot Status®
i mm Fon AN s M H20 6t % || -« PasSFall sty
0.0 _-200.0 PASS
0.0 -150.0 PASS
0.0 -100.0 PASS
0.0 -80.0 PASS
0.0 -50.0 PASS
0.0 0.0 PASS
50.0 0.0 PASS
80.0 0.0 PASS
100.0 0.0 PASS
150.0 0.0 PASS
200.0 0.0 PASS
AH Overall Audit Status PASS |
. 1 aP_Manometer Calibration Reterence Point
Reference Point’ |~ Reference Positive (+) Pilot Negalle CTPHol | _Staus!
e o Y mm H20 - SN vwa s mm H20 v L i mmH20 Pass/Fail
0.0 -200.0 PASS
0.0 -150.0 PASS
0.0 -100.0 PASS
0.0 -80.0 PASS
0.0 -50.0 PASS
0.0 0.0 PASS
R TTE-rE I ; 50.0 0.0 PASS
0 BT .-;. S{J 000 . 80.0 0.0 PASS
ot QeensB 0 22100.000 7 4 100.0 0.0 PASS
10 . R .J&E}.Dﬂc.’“ 150.0 0.0 PASS
Ceaedtes el L 2:200.000 200.0 0.0 PASS
AP Overall Audit Status PASS

pproved By: 3 Feb 23

Calibrate By .

Notes
" Sugpasted, minimum reference points are 10 (0, 100, 200, 300, 500, 700, 800, 1100, 1500, 1800 °F), can test for more.

For valid test reaults, the i diffarence bah p and inge should be lees than 5.4 °F (£3 °C), for all tharmocouples excapt for the stack

thermocouple which should be less than £1.5% sbsolute temperature from the referer reading and the exit thermocouple which shouid be less than £2°F (+1 °C) from the reference

106 nat changs this cell value, it is instead based on input from Cell HB &t the top of this shest under "Calibration Conditions”
* Absolule temperalure diferance and olhnr formulas are calculaled besed on unit input from cell CB &t the top of this sheat under “Meter Consola Information”

*Forvalid leet resulis, the diff console and ref b prassure readings should be less than +0.1 in. Hg (£2.5 mm Hg), {EPA Mathod 5. Section 6.1.2)
% For valid test results, the maximum difference ] and refe dings should be less than 0.5 In. Hg (£12.5 mm Hg)
® For valid test results, the imurm difference b ! and gs shoutd be less than 005 In, H2O (+1.25 mm H20), or 5% of full scale
d with US EPA Methods 2 and 5, CFR 40 Parl 80

| cartify that the above Ther

me@d SS

Neediss Supply Instrument Co.Ltd.



M @@O F SS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): 758.3 TC Simulator Model: CC-VTR-SH
Serial #: 1506041 Humidity (%): 50 Reference #: 91109269
Units: Metric Amb. Temp. (°C): 25.4 Barometer Model: 369307
Altitude (m): 1.8 Reference # EBARODIALSPED1
Cormrected Pbar (mm. Hg): 758.2 DP Calibrator Model: 718 30G
Reference #: 9543013
_ Audit Data
Reference || Refarence Thermocauple Probe Audit y
Temp R Stack | Probe | Oven | Fiter i i el
M| fr tCat | | AREC B [ A0 RE “C "C C ‘C Wit Pass/Fail 5D E
¥®100,] 101 | 101 | 101 | 101 | 101 | 101 PASS
[~25.4%| 26 26 26 26 26 26 PASS
0 3 1 1 1 1 1 1 PASS
[ Console Vacuum Audit
Rar:;?ﬂr:oe Referance Vacuum Console Vacuum Referance Point Stawus’
L e in. Hg Vi i, Mg sia || §7E 0 Pass/Fell R
e R 17.0 17.0 PASS

Date: 3 Feb 23
Notes
For valid test resulls, the maximum diftarence between tos! and reference readings should be less than 5.4 °F (3 *(), for all thermocoupies excapt for the stack tharmocouple which
should be lass than 1.5% temperature from the ref ding and the exit thi ple which should ba less than 2°F (1 *C) from the referance reading (EPA Method
2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-6.1.1.8)
*For valld fest resufts, the i difference b le and ref b tric pressure readings should be less than 0.1 In. Hg (2.5 mm Hp), (EPA Method 5, Sectlon

6.1.2)

3ror valid test resulls, the maximum difference between console end reference vacuum readings should be less than 0.5 in. Hg {12.5 mm Hg)
1 certify that the above Thermocouple, Barometric, and Vacuum Sensors were calkibrated and audiled in accordance with US EPA Methods, CFR 40 Pari 80.

@& NeedISS

Keediss Supply instrument Co. Ltd,



“ ~NeediSS  sampling Probe and Pitot Validation

Samplig System Equipment Information Vallbration Conditlons and Equipment
Probe Sheat Apex1in. 61 Digital Calipers CD-15APX
Probe Number 1805230 Referance No. A22070181
Pitot tube Number AB703 Digital inclinometer BASELINE
Pltot tube Type S Type 3/8 Inc. Reference No. FE| 12-1057
Validation method Standard Probe 1 in. and Temperstute 254 °Ct3
1/2 In. Sampling Nozzle Baromaetric Pressure 758.1 mm Hg

.

Sampling Probe Validation with Tune up

BOTTOM VIEW  me— 2°—p
B Onetue ! [Z] Measure and Allnment with 1/2" Sampling Nozzie( 12.7 mm )
n:-;r;:%_ == TE:T%
""“"‘“AM : _:—; = Measured Standard Range
Dy = Tube 0O
= 190 cm. (1.805 cm. or 3/4 in. )
= 480 com. (508cm.or201In.}
s I 1T —
- ey Dy= 0852 cm. (3min.)
P i o 1 S A= 230cm  (21DrsA <30y
- medtielYobn . e 1...‘2:
A2Dy = 1.210 em. {1.05P,/DysA s15)
Pltot Tube Validations and Engles measurement Result
[& : Measure Result afier Maintanence and Adjustable
Pg Size Standard Range
o |
ol a = 470° s10°
b ‘wz Bs = -og0° s 5
\ P, Size
Y et 1 |
‘.t.............\...Z...... oz = 110 ° s10°
S WS e B2
B = 092 ° s5°
w \ Engles measurement Calculated Result Standard Range
e o
"':;:"-“"} '] W = o10° 0.004 cm. W < 0.08cm (1/32in.)
£
S = .L z z = 040° 0016 cm. Z <0.032cm (1/8in.)
- i A Sty [§ [SURE
\|. L ———

Can be use 0.84 for Cp(s) If the type of face-opening misalgnmant show above with not affect the base fine value of Cp(s) Solong as standard range

. s 7) %‘\‘ :
Validation By: searmyr- S . Appproved By: Date: 3Feb23

Eneediss

Neediss Supply Instrument Co,,Ltd.




neediss

Nozzle Validation

Samplig System Equipment Information Validation Conditions
Console Model XC-572-V Digital Calipers CD-15APX
Console Number 1506041 Reference No A22070181

DGM Model SK25EX Temperatute 25.4 °C+3

DGM Number 00003584 Barometric Pressure 758.3 mmHg
Validation Data Resuits
Nozzle ID Nozzle Diameter Different (D;+D,+D;5)I3
Sizes Dy D, D, AD Davg
mm mm mm mm mm mm

NS-4 3.7 3.13 3.14 3.14 0.006 3.137

NS-6 4.77 4.75 4.75 4.76 0.006 4.753

NS-8 6.35 6.04 6.04 6.08 0.023 6.053
NS-10 7.92 7.80 7.79 7.79 0.008 7.793
NS-12 9.52 8.80 8.79 8.79 0.006 8.793

NS-14 11.09 10.94 10.92 10.83 0.010 10.930

NS-18 12.70 12.67 12.68 12.68 0.006 12.677

Where :
D1,02,03 =  There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
D avg = (Di+Dy+Dy)/3

Validation By:

s

Appproved By:

e Neegiss

Neediss Supply instrument Co..Ltd,

Date: 3 Feb 23




ENTECIH Calibration Certificate B,
Whare .;ﬁ;\& CALIBRATION 0157
Begin

Certificate No: G 660607
Date of issue : 04-Oct-23

Instrument description :  Flue Gas Analyzer

Instrument model :  Testo 350 New

Control unit serial no. : 60343284/501

Instrument serial no. = 60218520/501

ID no. or control no. 3 =

Manufacturer : Testo SE & Co. KGaA

Probe description : -

Probe model : -

Probe serial no. ; -

Customer name 1 Stack Consulting Co., Ltd. =

Customer address : 14/3504-3505 Moo 14, Soi Pailin, T. Bang Bua Thong A, Bang Bua Thong Nonthaburi 11110

Total pages of certificate : 2 Pages
Receiving no. : 1-223230

Receiving date. t 27-Sep-23
Parameter of calibration :  Gas Calibration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxide 80.14,302,1003 ppm,
Nitrogen Dioxide 80.96 ppm, Nitric Oxide 151.5 ppm, Sulphur Dioxide 100.8 ppm,

Carbon dioxide 40.1 %Vol)
Condition of UUC. : Used
Ambient condition : Al 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-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiphied 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 condjtion.

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 results relate only to the items lestedy/calibrated.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the
International System of Units (S1). )

Date of calibration : 03-Oct-23

Issued Date 26/02/16

FM-CL-09-C Rev.8 Page 1of 2

Entech Industrial Solution Co.Ltd. —— .
17/121 Soi Ngamwonewan 47 Yaek 48, Taonesonehong, Laksi, Bangkok 10210 THAILAND Tel. O-2779-8888 Calibration@entech.co.th
Tax ID : 0105536035591  www.entech.coth



ENTECIH

Where b
39‘ Begin

Standard References (Table 1)

NSC-TISITIS 17025
CALIBRATION 0157

Calibration Certificate

Certificate No.: G 660607

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.498 % Vol 4219/21 Linde 30-Sep-25
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1003 ppm 2584/23 Linde 10-Sep-25
Nitrogen Dioxide ( NO2 ) 80.96 ppm 2041/22 Linde 26-Jun-24
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-)an-25
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Carbon dioxide ( CO2 ) 40.1 %Vol 2619/20 Linde 11-Jun-24
Measured room conditions
Temperature : 22,6 °C Humidity :66.2 %RH Pressure 1006.8 mbar
Calibration conditions
Gas Temperature 24 °C Flowrate : 1,200 ml/min Gas pressure 1019.2 mbar
Calibration Results (before adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc ()
02 (%Vol) 2.498 2.57 0.072 0.15
02 (%Vol) 10.04 10.11 0.07 0.20
02 (%Val) 21.02 21.12 0.10 0.30
CO (ppm) 80.14 79 -1.14 3.0
CO (ppm) 302 300 -2 6.0
CO (ppm) 1003 992 -11 12
*NO2 (ppm) 80.96 64.3 -16.66 8.0
*NO (ppm) 151.5 143 8.5 8.0
*S02 (ppm) 100.8 94 -6.8 6.0
*CO2 (%Vol) 40.1 41.72 1.62 0.43
Calibration Results (after adjustment) (Table 3)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
02 (%Val) 2.498 2.57 0.072 0.15
02 (%Vol) 10.04 10.11 0.07 0.20
02  (%Vol) 21.02 21.12 0.10 0.30
CO (ppm) 80.14 81 0.86 3.0
CO (ppm) 302 303 1 6.0
CO (ppm) 1003 1004 1 12
*NO2 (ppm) 80.96 81.2 0.24 8.0
*NO (ppm) 151.5 152 0.5 8.0
*502 (ppm) 100.8 101 0.2 6.0
*C02 (%Vol) 40.1 40.22 0.12 0.43

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm.
* Calibrations marked Not TISI Accredited "in this Certificate have been included for completeness."

FM-CL-09-CRev.8

Entech Industrial Solution Co.Ltd.

Page 2 of 2

End of Report

Issued Date 26/02/16

17/121 Soi Ngamwongewan 47 Yaek 48, Toongsonghone, Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Calibration@entech.co.th

Tax ID : 0105536035591

www.entech.co.th
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Professional Calibrafion & Services Co., Llid. &%, g
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi, I égjé

Pathumthani 12130 Thailand A L n fem T =

Tel : (+66)2150-6641 (Autoline), (+66)2569-5158 /‘/,?‘\\“\

Email : info@p-cal.com www.p-cal.com "4.;,,|“\\\\ c-ﬁ?ﬂ& o
AC-2580

Certificate of Calibration

Certificate Number 1 PL17380/23

Control Number : PCAL130412

Customer Control : LA-B-41-3

Description : Electronic Balance
Manufacturer i

Model : WT22002NE

Serial Number : 140407137

Customer - Stack Consulting Co.,Ltd.

14/3504-3505 Moo 14, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Date of Receipt : 29-Apr-23

Date of Calibration 1 29-Apr-23

Calibration Location : Customer Area
Environment : Temperature 23 °C

: Relative Humidity 55 %
Calibration Method . Calibration Procedure Number CP-PL04
Calibration Results : See data attached
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor

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

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body 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 standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co.,, Lid.

09-May-23

Issued Date
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Professional Calibration & Services Co.,Ltd.

Certificate Number :  PL17380/23 Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Dat
Standard Weight Set 50 mg. to 2 kg. = TiSI : Calibration 0087 €02220911 27-Apr-24°

Condition as received : Normal
Definitions :-

* TIS| - Thai Industrial Standard Institute
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Professional Calibration & Services Co., Ltd.

Certificate No. : PL17380/23 Page 3 of 3
Without adjustment [[] Before adjustment [ After adjustment
Eccentric Error: Weight to be 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
Nominal Test Value (g) 50
0l S i Reference Paints (0)
5 2 3 4 5 1
0.00 0.00 0.00 0.00 0.00

Repeatability: Determination of the standard deviation of weighing balance.

Nominal Test Value (g) SD
75 0.003
150 0.003
Departure of indication from nominal value. Resolution: 0.01 g
Nominal Test Welght Conventional Mass Display Value Correction of Balance Uncertainty
(@ (9) (9 (9 (* 0
0 0.00 0.00 0.00 0.01
1.00 1.00 0.00 0.01
4 4.00 4,00 0.00 0.01
10 10.00 10.00 0.00 0.01
50 50.00 50.00 0.00 0.01
100 100.00 100.00 0.00 0.01 P
150 150.00 150.00 0.00 001 /

...End...

ov !ob /m




