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Aldicarb High-Performance Liguid Chromatographic
Method™
2 Aldicarb Sulfore High-Performance Liquid Chromatographic
Method!!
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic
Method!
a Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2} Digestion, Inductively Coupled Plasma
Method™
6 Barium Digestion, Inductively Coupled Plasma Method™
7 O-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
8 B-BHC Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
9 B8-BHC Liguid-Licuid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
10 ¥-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
11 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode
Method™
12 Cadmium 1) Digestion, Direct Air-Acetylene Flame

Method'!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™

3) Digastion, Inductively Coupled Plasma

Method™ S

-

17

18

19

20
Z1

22

23

24

25

Carbaryl

Carbofuran

Chemical Oxygen Demand

Chlordane

Chromium

Color

Copper

Cyanide
4,4'-DDD

4,4'-DDE

4,4"-DDT

Dieldrin

Endosulfan |

High-Performance Liquid Chromatographic
Method!!

High-Performance Liquid Chromatographic
Method

1) Open Reflux, Titimetric method™

2) Closed Reflux, Colorimetric methad™

3) Closed Reflux, Titimetric Methad™
Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Method™

ADMI Weighted-Ordinate Spectrophotometric
Method!!

1) Digestion, Direct Air-Acetylene Flame
Method™

2) Digestion, Inductively Coupled Plasma
Method™

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

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

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

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

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

Sl

13 Carbaryl...

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

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

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

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

30 Formaldehyde Distillation, Colorimetric Method®

31 | Free Chlorine 1) lodometric Method™
2) DPD Colorimetric Method!

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

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

3¢ | Hexavalent Chromium Colorimetric Method!

35 3-Hydroxycarbofuran High-Performance Liquid Chromatographic
Method™

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

37 Malathion Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

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

® Mercury Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™

auit ATy 3FAs1ed

40 Methiocarb High-Performance Liquid Chromatographic
Methad!™

41 Methomyl High-Performance Liguid Chromatographic
Method!™

a2 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

a3 Methyl parathion Liquid-Liquid Extraction, Gas Chromatographic/

aaq

45

46

47

a8
49

50

51

52
53

54
55

1-Naphthol

Nickel

Oil & Grease

Oxamyl

pH
Fhenols

Propoxur

Selenium

Settleable Solids
Sulfide

Temperature

Total Dissolved Solids

Mass Spectrometric Method™
High-Performance Liguid Chromatographic
Method™

1) Digestion, Direct Air-Acetylene Flame
Method!

2) Digestion, Inductively Coupled Plasma
Method!™

1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
High-Performance Liquid Chromatographic
Method™!

Electrometric Method™

1) Distillation, Chloraform Extraction Method™
2) Distillation, Direct Photometric Method™
High-Performance Liquid Chromatographic
Method™

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

2) Digestion, Inductively Coupled Plasma
Method™

Settleable Solids Method™

1) lodometric method™

2) Methylene blue method™

Laboratory and Field Methods™

Dried at 180 °CH!

40 Methiocarb...

56 Total Kjeldahl Nitrogen...
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56 | Total Kjeldaht Nitrogen Macro-Kjeldahl Method™
57 Total Phosphorous Digestion, Colorimetric Method™
58 Total Suspended Solids Dried at 103-105 °c
59 Toxaphenes Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
60 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Caleulation'®
61 | Turbidity Nephelometric Method!™
62 Zinc 1) Digestion, Direct Air-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma
Method™
il iy § 126 5
ddui CREFIEITIY) e
1 Acenaphthena Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
2 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!"!
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
q Anthracene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 Antimony Digestion, Inductively Coupled Plasma
Spectrometric Method!™
6 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!™
2) Digestion, Inductively Coupled Plasma
Method™
k4 Atrazine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
309

8 Barium...

dwuit CREHEITIE A8Aszi

8 Barium Digestion, Inductively Coupled Plasma
Spectrometric Method™

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

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

11 Benzol{blflucranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

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

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

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

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

16 Beryllium Digestion, Inductively Coupled Plasma
Spectrametric Method™”

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

18 Bisi2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

19 Bromeodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

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

21 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

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

23 Cadmium Digestion, Inductively Coupled Plasma

Spectrometric Method™

-

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

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

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

27 Chlerdane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method!@

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

29 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

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

31 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®

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

33 Chromium 1) Digestion, Direct Air-Acetylene Flame
Methad™
2) Digestion, Electrothermal Atomic Absaorption
Spectrometric Method!®
3) Digestion, Inductively Coupled Plasma
Spectrometric Method!™

34 Chromium (111} Digestion, Inductively Coupled Plasma
Spectrometric Method; Colorimetric Method;
Calculation™

35 Chromium (Vi) Colorimetric Method™

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

37 Cyanide

Distillation, Colorimetric Method®

38 24D..

dndufl asuaiy FFhag1ed

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

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

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

a1 DoT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

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

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

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

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

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

a7 3,3'-Dichlorobenzidine Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

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

49 1,2-Dichlorosthane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®!

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

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

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

53 2,4-Dichlorophenol Liguid-Liguid Extraction, Gas Chromatoeraphic/

Mass Spectromietric Method™

Smel

54 1,2-Dichloropropane...
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54 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
55 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™
56 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™
&7 Dieldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
58 Diethyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4-Dimethylphenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™
60 2,4-Dinitrophenol Liquid-Liguid Extraction, Gas Chromategraphic/
Mass Spectrometric Method!™
61 2,4-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
62 2,6-Dinitrotoluene Liguid-Liguid Extraction, Gas Chrematographic/
Mass Spectrometric Methogl!"
63 Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
&4 Endosulfan Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
€5 Endrin Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
66 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthena Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
69 Heptachlor Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

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

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

72 Hexachloro-1,3-butadiene Liguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™!

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

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

75 B-HCH Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectromatric Method!

76 | y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

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

82 Manganese 1) Digestion, Direct Air-Acetylene Flame

Method™!
2) Digestion, Inductively Coupled Plasma

S

Spectrometric Method

70 Heptachlor epoxide...

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

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

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

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

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

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

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

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

91 Naphthalene Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™!

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

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

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

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

% Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

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

Mass Spectrometric Method!

3msl
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- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
98 pH Electrometric method™
99 Phenanthrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method')
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photormetric Method™
101 | Pyrene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
102 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
103 | Silver Digestion, Inductively Caupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
105 1,1,2,2-Tetrachlorosthane Purge and Trap Gas Chromatographic/

106

107

108

109

110

111

Tetrachloroethylene

Toluene

Toxaphene

TPH (C5-Cg)

TPH (Coa-Cyg)

TPH (Coy6Css)

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™

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

Purge and Trap, Gas Chromatographic
Method!*%4

Separatory Funnel Liguid-Liguid Extraction,
Gas Chromatographic Method™#!
Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic Method®#

-

- PCB-1242...

112 1,2,4-Trichlorobenzene..,
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112 1,2,4-Trichlorobenzene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

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

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

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

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

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

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

119 | Vanadium Digestion, Inductively Coupled Plasma
Spectrometric Method™

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

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

122 | m-Kylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!®

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

124 | p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

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

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

Method!
2) Digestion, Inductively Coupled Plasma
Spectrometric Method!®!

3ol

Asuaie

ABNATI

Antimony

Arsenic

Beryllium

Cadmium

Carbon Monoxide

Chlorine

Chromium

Cobalt

Copper

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

2) 1sokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

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

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

Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method"™

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

2) 1sokinetic Sarmnpling, Digestion, Inductively
Coupled Plasma Method™

Instrumental Analyzer Method®™

1) Absorption Sampling, lon Chromatographic
Method®!

2) Isokinetic Sampling, lon Chromatographic
Method™

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

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

1) Isckinetic Sampling, Digestion, Direct Air-
Acetylene Flarne Method®

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

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

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

2 neide...

10 Cresol...
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10 Cresol Adsorption Sampling, Gas Chromatographic
Method™

11 | Dioxins/Furans Isokinetic Sampling®®

12 Hydrogen Chleride 1) Absorption Sampling, lon Chromatographic
Method'®
2) Isokinetic Sampling, lon Chromatographic
Method'!

13 Hydrogen Flucride 1) Absorption Sampling, lon Chromatographic
Method®!
2) Isokinetic Sampling, lon Chromatographic
Method®!

14 | Hydrogen Sulfide Absorption Sampling, lodometric Method!®

16

18

19
20

21

Lead

Manganese

Mercury

Nickel

Opacity

Oxides of Nitrogen

Selenium

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

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

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

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

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

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

Ringelmann’s Method?!

1) Absorption Sampling, Phenoldisulfonic acid
Method'!

2) Instrumental Analyzer Method™™
Isokinetic Sampling, Digestion, Hydride

Generation/Atomic Absorption Spectrometric

Method®! ?NPJ

22 Sulfur Dioxide...
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22 Sulfur Dioxide 1) Absorption Sampling, Bariurn-Thorin Titrimetric
Method'™
2) Isokinetic Sampling, Barium-Thorin Titrimetric
Methad®
3 Instrumental Analyzer Method'™

23 Sulfuric acid Isokinetic Sampling, Barium-Tharin Titrimetric
Method"™!

24 Tellurium Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™!

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

26 Total Suspended Particulate Isokinetic Sampling, Gravimetric Method™

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

28 Xylene 1) Adsorption Sampling, Gas Chromatographic

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

anauil drsuaniy EEEILER
1 Acrylonitrile 1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method1327
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(*%27)
2 Aldrin 1) Waste Extraction, Separatory Funnel

Liquid-Liquid Extraction, Gas Chromatoegraphic
Method 1923

2) Soxhlet Extraction, Gas Chromatographic

Method023
3y

3 Antimony...
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Antimony

Arsenic

Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!!61¢!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 11619

3) Digestion, Flame Atomic Absorption
Spectrometric Method ¢

4) Digestion, Inductively Coupled Plasma
Method!"*3!

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method[l,n.m

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 5!

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

4) Digestion, Inductively Coupled Plasma
Method %!

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

2) Digestion, Inductively Coupled Plasma
Method ™4

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 161!

2) Digestion, Inductively Coupled Plasma
Method 71

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

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

3) Digestion, Flame Atomic Absorption

Spectrometric Method™®

4) Digestion, Inductively Coupled Plasma
Method 1% %7,9.?

ANTuaTY

8T

10

1

Chlordane

Chromium

Chromium (V)

Caobalt

Copper

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

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 0%

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 15

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

4) Digestion, Inductively Coupled Plasma
Method 712!

1) Waste Extraction, Colorimetric Method '
2) Alkaline Digestion, Colorimetric Method ™19
1) Waste Extraction, Digestion, Flame Atornic
Absorption Spectrometric Method!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method V415!

3) Digestion, Flame Atomic Absorption
Spectrormetric Method™ 1%

4) Digestion, Inductively Coupled Plasma
Method 13!

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1441

3) Digestion, Flame Atomic Absorption
Spectrometric Method ™14

4) Digestion, Inductively Coupled Plasma

Method 421

8 Chlordane...

1324D..
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13

14

15

19

24-D

DDD

DDE

DoT

Dieldrin

Endrin

Heptachlor

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method 112°!

2) Ultrasanic Extraction, Gas Chromatographic/
Mass Spectrometric Method 12

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chrormatographic
Method!t#231

2) Soxhlet Extraction, Gas Chromatographic
Method{luzﬂ

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

2) Soxhlet Extraction, Gas Chromatographic
Mathod!1023

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

2) Soxhlet Extraction, Gas Chromatographic
Methode23]

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

2) Soxhlet Extraction, Gas Chromatographic
Methad192]

1) Waste Extraction, Separatory Funnel Liguid-
Liquid Extraction, Gas Chromatographic
Method!!?231

2) Soxhlet Extraction, Gas Chromatographic
Method!0.23

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

Method!!#23!

2) Soxhlet Extraction...

20

21

23

24

Kepone

Lead

Lindane

Mercury

Methoxychlor

Mirex

2) Soxhlet Extraction, Gas Chromatographic
Method!##

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

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

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 19!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 11451

3) Digestion, Flame Atomic Absorption
Spectrometric Method1%1

4) Digestion, Inductively Coupled Plasma
Method 115

1) Waste Extraction, Separatory Funnel Liquid-
Ligquid Extraction, Gas Chromatographic/Mass
Spectrometric Method 1528

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 02!

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

1) Waste Extraction, Separatory Funnel Liquid-
Liquid Extraction, Gas Chromatographic
Method! %22

2) Soxhlet Extraction, Gas Chromatographic
Methad 1921

1) Waste Extraction, Separatory Funnel Liquid-
Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™*7#!

2) Soxhlet Extraction, Gas Chromatographic
Methodi e

26 Molybdenum...
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26

27

28

29

30

Molybdenum

Nickel

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

Pentachlorophenol

pH

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 44

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 145

3) Digestion, Flame Atornic Absorption
Spectrometric Method!™é!

4) Digestion, Inductively Coupled Plasma
Method 1141

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

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 615!

3) Digestion, Flame Atornic Absorption
Spectrometric Method!™1€l

4) Digestion, Inductively Coupled Plasma
Method 7191

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

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

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

2) Soxhlet Extration, Gas Chromatographic/Mass

Spectrometric Method"%%!

Electrometric Mathod®233 3.} % ’

31 Selenium...

31

32

33

35

Selenium

Silver

Silvex

Thallium

Toxaphene

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methad!&21

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 144!

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

4) Digestion, Inductively Coupled Plasma
Method 14!

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

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

3) Digestion, Flame Atomic Absorption
Spectrometric Method ™€

4) Digestion, Inductively Coupled Plasma
Method 1"1%1

1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Methogd!2®!

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

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 161%

2) Digestion, Inductively Coupled Plasma
Method 722!

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

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'02®!

36 Trichloroethylene...
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36

37

38

Trichloroethylene

Vanadium

Zinc

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

2) Purge and Trap, Gas Chromatosgraphic/
Mass Spectrometric Method**#"

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 151

2) Digestion, Inductively Coupled Plasma
Method (1%

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

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

3) Digestion, Flame Atomic Absorption
Spectrometric Method %!

4) Digestion, Inductively Coupled Plasma
Method [7.15]

asuay

55

Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 0%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##1

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!0#!

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

1) Digestion, Flame Atomic Absorption
Spectrometric Method! ™14

2) Digestion, Inductively Coupled Plasr:j

Method" %(m

& Arsenic...

Sl drsuaiiv FwNATIEA

6 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™™
2) Digestion, Inductively Coupled Plasma
Method!™4

7 Atrazine Soxhlet Extraction, Gas Chromatoeraphic
Method (19231

8 Barium Digestion, Inductively Coupled Plasma
Methad 15!

g Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

10 Benzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!1*27

11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method122

12 Benzolklfluoranthene Saxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

13 Benzoic acid Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!228!

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

15 Benzo(g,h,iperylene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%%

16 Beryllium Digestion, Inductively Coupled Plasma
Method!"13

17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method028!

18 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic
Method!102%

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

20 Bromoform Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!*%#7!

21 Butanol...
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21 Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%*7

22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic
Method!02#

23 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method("18]
2) Digestion, Inductively Coupled Plasma
Method7*!

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

25 Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%27

26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™%2™

7 Chlordane Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Methogd!!%28!

28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method?2!

29 Chlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%7!

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*7]

31 Chlarofarm Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!27]

32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%1

33 Chromium 1) Digestion, Flame Atomic Absorption
Spectrometric Method!"'®
2) Digestion, Inductively Coupled Plasma
Method ™12

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

Alkaline Digestion Colorimetric Method;
Calculation 815181 w

dduit ATy WA

35 Chromium (V1) Alkaline Digestion, Colorimetric Method®!®!

36 Chrysene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! 1%

37 Cyanide Extraction, Distillation, Colarmetric
Method32:3

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

39 (3]sl Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

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

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

42 Dibenz(a,hlanthracene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method 102!

43 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"%4®

a4 1,2-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method102

45 1,3-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1028!

a5 1,4-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

a7 3,3"-Dichlorobenzidine Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Methog!?28!

a8 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#!

49 1,2-Dichlorcethane Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method*#"

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

Spectrometric Method! 427! J

35 Chromiurm (VI)...

52 trans-1,2-Dichloroethylene...
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52 trans-1,2-Oichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%47

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

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*27

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

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!14#7!

57 Dieldrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!*?2!

58 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic

59

60

61

62

63

64

65

66

67

2,4-Dimethylphenol

2,4-Dinitrophenol

2 4-Dinitrotoluene

2.6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endriri

Ethylbenzene

Fluoranthene

Method!1028

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

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

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

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

Soxhlet Extraction, Gas Chromatographic
Methodte28

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

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

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

Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method!'%2! ;

afun dnsuaiie SR

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

69 Heptachlor Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%#8!

70 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1922

71 Hexachlorobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method™%2

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

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

74 o-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%28

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

76 Y-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%281

7 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®*!

78 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'2#8!

9 Indeno(1,2,3-cdlpyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#8!

80 Isophorane Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%#

81 Lead 1) Digestion, Flame Atormic Absorption

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

Method™ ! ’J

68 Fluorene...

B2 Manganese..,
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82 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method( '
2) Digestion, Inductively Coupled Plasma
Method ™!

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

84 Methanol Equilibrium Headspace, Gas chromatographic
Method 1222

85 Methoxychlor Soxhlet Extraction, Gas Chromatographic
Method!102!

86 Methyl bromide Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!#7

87 Methylene chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!#47

88 2-Methylphenal Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%22

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

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

91 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®27

92 Nickel 1) Digestion, Flarme Atomic Absorption
Spectrometric Method! "4
2) Digestion, Inductively Coupled Plasma
Method™'#

93 Nitrobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!™*#71

94 N-Nitrosodiphenylamine Saxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%!

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

[10.28]
ht

Spectrometric Method

96 Polychlorinated...

- o -

ddud arsuany FFaTed
26 Polychlerinated Biphenyls Soxhlet Extraction, Gas Chromatographic/Mass
- Aroclor 1016 Spectrometric Method! 928!
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Araclor 1248
- Araclor 1254
- Aroclor 1260
97 | Pentachlorophenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method! %28
98 Phenanthrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!0%#!
99 Phenol Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!19#!
100 | Pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%2%
101 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™2!
102 Silver Digestion, Inductively Coupled Plasma
Method!"+*!
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?7!
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™*21!
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!1#27!
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*7!
107 Toxaphene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"®%!
108 TPH (Co-Ca) Purge and Trap, Gas Chromatographic

Methodt42d W

109 TPH (Coq-Cie)..r
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109 | TPH (Cog-Cye) Soxhlet Extraction, Gas Chromatographic
Method1922)

110 | TPH (Coyg-Cas) Soxhlet Extraction, Gas Chromatoeraphic
Methog!1022!

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

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

113 1,1,2-Trichlorcethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method%#71

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##1]

115 | 2,4,5-Trichlorophenol Sexhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method /028!

116 2,8, 6-Trichlorophenol Soxhlet Extraction, Gas Chromatosgraphic/Mass
Spectrometric Method!192#

117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method!#27]

118 | Vanadium Digestion, Inductively Coupled Plasma
Method!T#!

119 | Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**27

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!t*2]

121 m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#7!

122 o-Kylene Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Method*#"

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

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

Spectrometric Method™*2™

3

£

125 Zinc...
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125 Zinc 1) Digestion, Flame Atomnic Absorption
Spectrometric Method8
2) Digestion, Inductively Coupled Plasma
Method™ !
P
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Wastewater. 24" ed, Washington, DC: APHA, 2023,

5. United States Environmental Protection Agency. Standards of Performance for

New Stationary Sources, 40 CFR 60. Appendix A, 2023

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

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

Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods, Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 30604, 1996,

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

Method 3510C, 1996,

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

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

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

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

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

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

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 7000B, 2007.

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

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

19. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique, SW-846 Method T470A, 1994.

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

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

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

80150, 2003, ?M“’J
Fa

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

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phthalate Esters by Gas Chromatography with Electron
Capture Detection (GC/ECD), SW-846 Method B061A, 1996,

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

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

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-B46 Method 82600, 2018.

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

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

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

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

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

33. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 90450, 2004, w
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1

Acrylonitrile

Aldrin

Antimony

Arsenic

Barium

Berylliurn

Cadmium

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric Method™##¥

2) Purge and Trap, Gas Chromatoeraphic/

Mass Spectrometric Method!!%%

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

2) Soxhlet Extraction, Gas Chromatographic Method ™%

1) Waste Extraction, Digestion, Flame Atornic Absorption
Spectrometric Method"412

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 2!

3) Digestion, Flame Atomic Absorption Spectrometric Method™2
4) Digestion, Inductively Coupled Plasma Method®™V

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™ '3

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 141!

3) Digestion, Hydride Generation/

Atomic Absorpticn Spectrometric Method™!*

4) Digestion, Inductively Coupled Plasma Methad P

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 12!

2) Digestion, Inductively Coupled Plasma Method B!

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 21!

2) Digestion, Inductively Coupled Plasma Method 1!

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 41!

3) Digestion, Flame Atomic Absorption Spectrometric Method™?
4) Digestion, Inductively Coupled Flasma Method ﬁl%ﬂﬂ

10

11

13

14

Chlordane

Chromium

Chremium (V1)

Cobalt

Copper

24D

DDD

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

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 2%

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

2) Waste Extraction, Digestion,

inductively Coupled Plasma Method 2!

3) Digestion, Flame Atomic Absorption

Spectrometric Method™'#

4) Digestion, Inductively Coupled Plasma Method ="

1) Waste Extraction, Colorimetric Method 1'%

2) Alkaline Digestion, Colorimetric Method 1

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 1411

3) Digestion, Flame Atomic Absorption

Spectrometric Method™4

4) Digestion, Inductively Coupled Plasma Method ®'

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

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

Spectrometric Method®!%

4) Digestion, Inductively Coupled Plasma Method Al

1) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method 142

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method ¥

1) Waste Extraction, Separatory Funnel Liguid-Liauid Extraction,
Gas Chramatographic Method™ %

2) Soxhlet Extraction, Gas Chromatographiic Methad (5 |I

d [t:211]

8 Chlordane...

15 DEE..
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17

18

19

20

21

22

23

24

DDE

DoT

Dieldrin

Endrin

Heptachlor

Kepone

Lead

Lindane

Mercury

Methoxychlor

1) Waste Extraction, Separatory Funnel Liguid-Liguid Extraction,
Gas Chromatographic Method' "

2) Soxhlet Extraction, Gas Chromatoeraphic Methad®!”

1) Waste Extraction, Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic Method27

2) Soxhlel Extraction, Gas Chromatographic Method™'

1} Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method™'¥

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method*4!

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

1) Waste Extraction, Separatory Funnel Liguid-Liguid Extraction,
Gas Chromatographic Method™'*!

2) Soxhlet Extraction, Gas Chromatographic Method®*!

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

2} Ultrasonic Extraction, Gas Chromatagraphic/

Mass Spectrometric Method!™2%

1} Waste Extraction, Digestion, Flame Atornic Absorption
Spectrometric Method™ '

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

Spectrometric Method™'¥

4) Digestion, Inductively Coupled Plasma Method 21

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method 152

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method ¥

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

2) Digestion, Cold-Vapor Atomic Absorption Spectrormetric Method™
1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method!™*%

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

d[],ml]

v

vl Asuaiiy ezl
25 Mirex 1) Waste Extraction, Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method™*2!
2) Soxhlet Extraction, Gas Chromategraphic Method®®*”
26 | Molybdenum 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!-14
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method "1
3) Digestion, Flame Atomic Absorption
Spectrometric Method!™'?
4) Digestion, Inductively Coupled Plasma Method **"
7 Nickel 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!'#14
2) Waste Extraction, Digastion,
Inductively Coupled Plasma Method 4!
3) Digestion, Flame Atomic Absorption
Spectrometric Method™'?
4) Digestion, Inductively Coupled Plasma Method !
28 | Polychlorinated 1) Waste Extraction, Separatory Funnel Liquic-Liquid Extraction,
Biphenyls Gas Chromatographic/Mass Spectrometric Method™##4
- Aroclor 1016 2) Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method!®?
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
29 | Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrametric Method#2%
2) Soxhlet Extration, Gas Chromatographic/
Mass Spectrometric Method®**
30 | pH Electrometric Method "

2re9)

25 Mirex...

31 Selenium...
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BRI

32

33

34

35

36

37

Selenium

Silver

Silvex

Thallium

Toxaphene

Trichloroethylene

Vanadium

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

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Methad™?'"

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

4) Digestion, Inductively Coupled Plasma Method ®1
1) Waste Extraction, Digestion, Flame Atornic Absorption
Spectrometric Method!"#¥!

2) Waste Extraction, Digestion,

Inductively Coupled Plasma Method 414

3) Digestion, Flame Atornic Absorption

Spectrometric Method®!?!

4) Digestion, Inductively Coupled Plasma Method ®'H

1) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method™#%

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®!

1) Waste Extraction, Digastion,

Inductively Coupled Plasma Method ***!

2) Digestion, Inductively Coupled Plasma Method 11

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method1#24!
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrornetric Method

1) Waste Extraction, Purge and Trap,

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

Mass Spectrometric Method!*%%!

1) Waste Extraction, Digestion,

Inductively Coupled Plasma Method! 2!

2) Digestion, Inductively Coupled Plasma Method™ ™

? i

38 Zinc...

dduil Auadiy ez
38 Zinc 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!!#12
2) Waste Extraction, Digestion,
Inductively Coupled Plasma Method 1211
3) Digestion, Flame Atomic Absorption
Spectremetric Method!*1
4) Digestion, Inductively Coupled Plasma Mg::gim
1|ana130 98

1. nTznTagRaInna i UssniAnTEnTIeanaIvng sy, WA, 2566. !.?aqmiﬁ'ﬂn'ﬁ?"iwﬁqa
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2. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methads. SW-846, 2014

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

4. United States Environmental Protection Agency. Test Methaods for Evaluation Solid
Waste Physical/Chemical Methods. Atkaline Digestion for Hexavalent Chromium.
SW-846 Method 30604, 1996.

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

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

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

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap And Extraction For
Volatile Organics in Soil and Waste Samples. SW-846 Method 50354, 2002,

11. United...



-

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

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

13. United States Enviranmental Protection Agericy. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method TO61A, 1992,

14. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Chromium, Hexavalent (Colorimetric), SW-846
Method T196A, 1952,

15. United States Environmental Protection Agency. Test Methods for Fvaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique, SW-846 Method 74704, 1994,

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

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

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

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Organochlorine Pesticide by Gas Chromatography.
SW-846 Method B081RE, 2007,

20, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Phthalate Esters by Gas Chromatography with Electron
Capture Detection (GC/ECD). SW-846 Method 8061A, 1996,
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15-16 16-17 17-18 18-19 19-20 20-21 21-22
09:00-10:00 0.0022 0.0021 0.0021 0.0022 0.0023 0.0023 0.0022
10:00-11:00 0.0023 0.0023 0.0023 0.0023 0.0022 0.0021 0.0020
11:00-12:00 0.0022 0.0023 0.0024 0.0022 0.0025 0.0019 0.0021
12:00-13:00 0.0022 0.0021 0.0023 0.0021 0.0024 0.0021 00021 = B
13:00-14:00 0.0021 0.0023 0.0022 0.0022 0.0020 0.0022 0.0020 -
14:00-15:00 0.0021 0.0023 0.0023 0.0022 0.0022 00023 0.0022 =
15:00-16:00 0.0020 0.0023 0.0022 0.0022 0.0022 0.0022 0.0022 .
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15-16 16-17 17-18 18-19 19-20 20-21 21-22
10:00-11:00 0.0085 0.0068 0.0024 0.0100 0.0102 0.0046 0.0091 -
11:00-12:00 0.0061 0.0087 0.0026 0.0077 0.0045 0.0019 0.0086 -
12:00-13:00 0.0139 0.0197 0.0028 0.0053 0.0036 0.0015 0.0048 -
13:00-14:00 0.0224 0.0202 0.0026 0.0191 00019 0.0014 0.0085
14:00-15:00 0.0261 00199 0.0043 0.0201 0.0026 0.0012 0.0063
15:00-16:00 0.0217 0.0180 0.0042 0.0255 0.0023 0.0012 0.0085 -
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19:00-20:00 0.0268 0.0177 0.0204 0.0127 0.0028 0.0088 0.0152 - N
20:00-21:00 0.0224 0.0154 0.0143 0.0137 0.0102 0.0092 0.0122
21:00-22:00 0.0160 0.0119 0.0039 0.0127 0.0115 0.0100 0.0136 =
22:00-23:00 0.0173 0.0106 0.0074 0.0123 0.0094 0.0095 0.0109 -
23:00-00.00 0.0128 0.0105 0.0093 0.0089 0.0056 0.0022 0.0098 -
00:00-01:00 0.0095 0.0085% 0.0085 0.0097 0.0047 0.0029 0.0106 -
 01:0002.00 0.0070 0.0075 0.0035 0.0062 0.0049 0.0056 0.0059
02:00-03:00 0.0078 0.0083 0.0046 0.0047 0.0044 0.0028 0.0060 - .
03:00-04:00 0.0082 0.0082 0.0085 0.0048 0.0026 0.0042 0.0056
04:00-05:00 0.0052 0.0079 0.0088 0.0063 0.0057 0.0072 0.0063
05:00-06:00 0.0082 0.0085 0.0102 0.0090 0.0095 0.0076 0.0088 - !
06:00-07:00 0.0100 0.0110 0.0153 0.0100 0.0103 0.0089 0.0101 =
07:00-08:00 0.0117 0.0132 0.0148 0.0112 0.0115 0.0102 0.0108 -
08:00-09.00 0.0139 0.0121 0.0160 0.0114 0.0125 0.0125 0.0130
09:00-10:00 0.0119 0.0148 0.0217 0.0108 0.0103 0.0089 0.0133 -
Max 1 hr [ppm] 0.0289 0.0216 0.0217 0.0259 0.0125 0.0125 0.0184 TadtAu 0.17 [ppm]
Average 24 hr [ppm] |  0.0152 0.0134 0.0085 0.0124 0.0062 0.0054 0.0101 =
Analyzer NO-NO,-NO,, Brand THERMO SCIENTIFIC
Analyzer Data 3
Model azi Serial No. 1170530044
I
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lAsn13 Tssugnaauauem (Condensate) Suiingaaia 15-22 sanAu 2567
Faalagang 299 wyj 5 ouugyuin dualaiii Suneilsasren fufigensivanu 25 a1y 2567
i‘u’mi’mwaa 21000
%amaq‘un i 151 loaniad dada (i)
'u‘%naﬂ'sqtﬁﬂuﬁaﬁaﬁaﬁiﬁvg%gqaiiﬁ (saB3sudihumuesen)
nan RauRaAy 2567 ANINTFI
15-16 16-17 17-18 18-19 19-20 20-21 21-22
12:00-13:00 0.0121 0.0024 0.0024 0.0032 0.0020 0.0023 0.0021 -
13:00-14:00 0.0186 0.0075 0.0016 0.0119 0.0034 0.0015 0.0027 -
14:00-15:00 D.0164 0.0114 0.0012 0.0032 0.0025 0.0034 0.0037
15:00-16:00 0.0141 0.0114 0.0011 0.0155 0.0021 0.0026 0.0080
16:00-17:00 0.0135 0.0129 0.0026 0.0151 0.0026 0.0035 0.0067 -
17:00-18:00 0.0133 0.0179 0.0035 0.0199 0.0054 0.0040 0.0076 -
18:00-19:00 0.0200 0.0175 0.0067 0.0159 0.0068 0.0042 0.0088
19:00-20:00 0.0206 0.0177 0.0181 0.0134 0.0092 0.00864 0.0071 -
20:00-21:00 00179 0.0178 0.0168 0.0057 0.0075 0.0043 0.0051 -
21:00-22:00 0.0195 0.0152 0.0135 0.0091 0.0065 0.0030 0.0055 -
22:00-23:00 0.0153 0.0149 0.0046 0.0066 0.0057 0.0048 0.0055 S
2300-00:00 | 0.0110 0.0092 0.0107 0.0053 0.0042 0.0040 0.0041 -
00:00-01:00 0.0115 0.0085 0.0097 0.0030 0.0037 0.0039 0.0026 -
01:00-02:00 0.0063 0.0095 0.0041 0.0028 0.0027 0.0023 0.0022
02:00-03:00 0.0039 0.0079 0.0034 0.0029 0.0024 0.0024 0.0022
03:00-04:00 0.0046 0.0098 0.0061 0.0027 0.0025 0.0020 0.0022
_ 04:00-05:00 0.0042 0.0094 0.0104 0.0021 0.0026 0.0032 0.0021
05:00-06:00 0.0053 0.0092 0.0089 0.0022 0.0019 0.0028 0.0015 -
06:00-07:00 0.0043 0.0103 0.0118 0.0068 0.0028 0.0026 0.0028 :
07:00-08:00 0.0035 0.0113 0.0134 0.0043 0.0045 0.0023 0.0019 -
08:00-09:00 0.0067 0.0095 0.0137 0.0037 0.0017 0.0033 0.0021 E
09:00-10:00 0.0081 0.0086 0.0189 0.0013 0.0019 0.0025 0.0037 5
10:00-11:00 [.0087 0.0030 0.0128 0.0023 0.0028 0.0055 0.0020
11:00-12:00 0.0053 0.0029 0.0094 0.0023 0.0021 0.0036 0.0019 =
Max 1 hr [ppm] 0.0206 0.0179 0.0189 0.0199 0.0092 0.0064 0.0088 Talifu 0.17 [ppm]
Average 24 hr [ppm] 0.0110 0.0107 0.0088 0.0069 0.0037 0.0034 0.0039 -
Analyzer No. Micro2 Brand THERMO
Analyzer Data -
Model azi Serial No. 0926737612
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TAgans - Tsaennaueuian (Condensate) Juiesaia 15-22 ganns 2567
findlasens D299 wi 5 ouuayuin dualuliu Suneilessues Yuieeanuau 25 a1 2567
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Ui swan, dhuwussan
IR Lﬁa‘uqa’mu 2567 ﬂl"lu'lﬁ?ﬁ'l‘l.l
15-16 16-17 17-18 18-19 19-20 20-21 21-22
09:00-10:00 0.0018 0.0041 0.0038 0.0048 0.0032 0.0031 0.0037
10:00-11:00 0.0016 0.0039 D008 0.0054 0.0031 0.0030D 0.0037
11:00-12:00 0.0015 0.0036 0.0037 0.0045 0.0030 0,0030 0.0033 -
12:00-13:00 0.0016 0.0037 0.0037 0.0034 0.0030 0.0030 0.0033 -
13:00-14:00 00017 0.0035 0.0036 0.0036 0.0031 0.0030 0.0034 -
14:00-15:.00 0.0016 0.0035 0.0036 0.0037 0,0030 0.0029 0.0036 -
15:00-15:00 0.0015 0.0036 0.0035 0.0037 0.0031 0.0031 0.0032 -
16:00-17:00 0.0016 0.0036 0.0037 0.0035 0.0030 0.0029 0.0033
17:00-18:00 0.0019 0.0036 0.0036 0.0035 0.0029 0.0028 0.0035 -
18:00-19:00 0.0028 0.0035 0.0036 0.0034 0.002% 0.0029 0.0034 -
19:00-20:00 0.0032 0.0036 0.0036 0.0035 0.0028 0.0020 0.0034
- 20:00-21:00 0.0037 0.0036 0.0036 0.0036 0.0029 0.0028 0.0034
21:00-22:00 0.0036 0.0035 0.0035 0.0034 0.0031 0.0032 0.0036
22:00-23:00 0.0037 ~ 0.0034 0.0035 0.0035 0.0033 0.0031 0.0035
23:00-00:00 0.0036 0.0036 0,0036 0.0025 0.0031 0.0032 0.0034 ___
00:00-01:00 0.0035 0.0034 0.0038 0.0033 0.0030 0.0033 0.0035 -
01.00-02:00 0.0035 0.0034 0.0037 0.0034 0.0034 0.0032 0.0034
02:00-03.00 0.0037 0.0035 0.0037 0.0036 0.0032 0.0034 0.0033 B
03:00-04:00 0.0036 0.0036 0.0034 0.0034 0.0032 0.0035 0.0035
04:00-05:00 0.0036 0.003% 0.0038 0.0035 0.0031 0.0034 0.0036 -
05:00-06:00 0.0036 0.0037 0.0035 0.0033 0.0031 0.0032 0.0035 -
06:00-07:00 0.0037 0.0036 0.0035 0.0033 0.0030 0.0035 0.0034
| 07:00-08:00 0.0036 0.0037 0.0035 0.0032 0.0033 0.0036 0.0035 -
08:00-09:00 0.0037 0.0036 0.0037 0.0031 0.0032 0.0034 0.0038 :
Max 1 hr [ppm] 0.0037 0.0041 0.0038 0.0054 0.0034 0.0036 0.0038 sitAu 0.30 [ppm]
Average 24 hr [pprn] | 0.0028 0.0036 0.0036 0.0036 0.0031 0.0031 0.0035 Taiviiu 0.12" [ppm]
Analyzer No. : Micro3 Brand THERMO
Analyzer Data 3
Model s 43 Serial MNo. 1310957747
PIGHTEE
duwamsgry” = UssniaRnenssunsawaedouui R atiull 21 (. 2504) sanamueaalunserdydiidu
usdnwAmnwAIRdBRNT W, 2535 Bas AvusnasgAiinedauiss \nsanladluussermalagdialy Tuna 1 42l
Aanmsg” = UsemAm TN TAunedenuend atuft 26 (e, 2567) Bes dmumnpsguana e AluysTnAlagily
GnnsAsI0dn = UV Fluorescence Method
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al g alf o
SIPURANNTATINIANTTaNDS Insanlen
Tasans TsauenAauAUEY (Condensate) Fuinsrata 15-22 qanay 2567
Adilasens 299wy 5 nuugyEin Auagaiiy dunsilissszyas Fufieansieau 25 paAY 2567
Favinszeoa 21000
TFosdeggnin Uit leondiid d1ifm (i)
vinadlssBeuiadaaning
L3817 lﬁﬂ‘uﬂ‘iﬂﬁﬂ 2567 Fi"iii'\ﬂ'iﬂ"l'u
15-16 16-17 17-18 18-19 19-20 20-21 21-22
10:00-11:00 0.0010 0.0009 0.0008 0.0010 0.0011 0.0010 0.0014 -
11:00-12:00 0.0010 0.0011 0.0009 0.0011 0.0009 0.0009 0.0012 8
12:00-13:00 0.0010 0.0010 0.0010 0.0011 D.0009 0.0010 0.0011 N
13:00-14:00 0.0011 0.0011 0.0009 0.0011 0.0010 0.0010 0.0012
14:00-15:00 0.0012 0.0010 0.0008 0.0011 0.0010 0.0010 0.0011 -
15:00-16:00 0.0011 0.0010 0.0009 0.0010 0.0010 0.000% 0.0011 -
16:00-17:00 0.0015 0.0011 0.0011 0.0011 0.0010 0.0011 0.0012 -
17:00-18:00 0.0014 0.0012 0.0010 0.0012 0.0010 D.0011 0.0019 2
18:00-19:00 0.0014 0.0012 0.0011 0.0010 0.0010 0.0011 0.0013 E
19:00-20:00 0.0013 0.0012 0.0011 0.0010 0.0011 0.0013 0.0012 .
20:00-21:00 0.0015 0.0012 0.0011 0.0010 0.0011 0.0011 0.0012
21:00-22:00 0.0012 0.0012 0.0011 0.0010 0.0012 0.0011 0.0014
22:00-23:00 0.0010 0.0011 0.0011 0.0010 0.00L0 0.0010 0.0011 -
23:00-00:00 0.0009 0.0010 0.0011 0.0010 0.0010 0.0010 0.0012 -
00:00-01:00 0.0009 0.0009 0.0010 0.0010 0.0010 0.0010 0.0011
01:00-02:00 0.0011 0.0009 0.0009 0.0010 0.0010 0.0011 0.0012
02:00-03:00 0.0008 0.0009 0.0009 0.0009 0.0010 0.0011 0.0011
03:00-04:00 0.0010 0.0010 0.0011 0.0008 0.0008 0.0011 0.0010 -
04:00-05:00 0.0012 0.0010 0.0011 0.0010 0.0010 0.0014 0.0011 -
05:00-06:00 0.0010 0.0010 0.0010 0.0010 0.0011 0.0013 0.0015 -
- 06:00-07:00 0.0011 0.0012 0.0011 0.001D 0.0011 0.0014 0.0012 Z
07:00-08:00 0.0012 0.0015 0.0012 0.0010 0.0011 0.0015 0.0011 .
08:00-09:00 0.0011 0.0009 0.0011 0.0010 0.0010 0.0011 0.0012
09:00-10:00 0.0012 0.0009 0.0011 0.0010 0.0010 0.0019 0.0014 8
Max 1 hr [ppm] 0.0015 0.0015 0.0012 0.0012 0.0012 0.0019 0.0019 1idu 0.30 [ppm]
Average 24 hr [ppm] | 0.0011 0.0011 0.0010 0.0010 0.0010 0.0011 0.0012 Wi 0.12%ppm]
Analyzer S0, Brand THERMO SCIENTIFIC
Analyzer Data &
Model 43|-BZSAB Serial No. CM06280010
WL
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FnIaswdn = UV Fluorescence Method
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Tasanas . lssgnmaumnan (Condensate) Sufinsanin 15-22 nanmy 2567
fioalasans . 299w 5 nuuguiv sualaiu Sunsdistirees fulieanyionu 25 ganau 2567
Jeainseny 21000
foredgnin - vt leandid S )
Balsdoundatannugifassd (sedvudumueasn)
1281 WausaAY 2567 AuAsgiu
15-16 16-17 17-18 18-19 19-20 20-21 21-22
11:00-12:00 0.0028 0.0033 0.0030 0.0029 0.0030 0.0037 0.0032
12:00-15:00 0.0027 0,0028 0.0031 (0.0032 0.0030 0.0035 0.0029 .
13:00-12:00 0.0025 0.0045 0.0030 0.0028 0.0030 0.0031 0.0029 -
| 14:00-15:00 0.0025 0.0026 0.0028 0.0028 0.0031 0.0030 0.0028 .
15:00-16:00 0.0028 0.0026 0.0032 0.0031 0.0029 0.002% 0.00320
16:00-17.00 0.0026 0.0031 0.0030 0.0031 0.0028 0.0029 0.002%
17:00-18:00 0.0028 0.0035 0.0030 0.0029 0.0028 0.0029 0,0020
18:00-19:00 0.0029 0.0029 0.0031 0.0029 0.0029 0.0028 0.0030 -
19:00-20:00 0.0028 0.0034 0.0028 0.0028 0.0028 0.0029 0.0029 -
20:00-21:00 0.0029 0.0027 0.0032 0.0030 0.0028 0.0029 0.0028 -
21:00-22:00 0.0028 0.0029 0.0030 0.0028 0.0028 0.0030 0.0029
22:00-23:00 0.0025 0.0028 0.0032 0.0032 0.0029 0.0032 0.0030 =
2300-00:00 0.0027 0.0027 0.0028 0.0030 0.0026 0.0028 0.0029 L
00:00-01:00 0.0025 0.0030 0.0031 0.0028 0.0028 0.0030 0.0028 =
01:00-02:00 0.0026 0.0028 0.0030 0.0030 0.0029 0.0029 0.002% -
02:00-03:00 0.0025 D.0027 0.0026 0.0025 0.0026 0.0030 0.0027 - !
03:00-04:00 0.0024 0.0031 0.0030 0.0030 0.002% 0.0027 0.0030
04:00-05:00 0.0027 0.0028 0.0028 0.0031 0.0027 0.0031 Q.0030
05:00-06:00 0.0028 0.0030 0.0035 0.0032 0.0029 0.0032 0.0033 -
06:00-07:00 0.0028 0.0033 0.0030 0.0029 0.0030 0.0031 0.0032 -
07:00-08:00 0.0025 0.0032 0.0033 0.0032 0.0028 0.0031 0.0029 -
08:00-0%.00 0.0027 0.0031 0.0031 0.0025 0.0026 0,0031 0.0033 -
09:00-10:00 0.0028 0.0029 0.0034 0.0034 0.0029 0.0031 0.0030 i
10:00-11:00 0.0028 0.0027 0.0030 0.0029 0.0033 0.0030 0.0030 =
Max 1 hr [ppm] 0.0029 0.0045 0.0036 0.0034 0.0033 0.0037 0.0033 Taiifiu 0.30" [ppm]
Average 24 hr [ppm]|  0.0027 0.0030 0.0030 0.0030 0.0029 0.0030 0.0030 TLsitAu 0.12 % ppm]
Analyzer No. @ Micro2 Brand THERMO
Analyzer Data -
Model 1 43 Serial No. 0926737608
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ASn1smsRin = UV Fluorescence Method
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Wind Speed Ui sw.andunuadaan
Percent of Wind Speed (%0)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze

0.3-1.6 m/s 1.7-3.3 m/s 3.4-55 m/fs 5.6-8.0 m/s 8.1-10.8 m/s
e (1-5 ken/hn) (6-11 km/hn) (12-19 kev/hr) (20-28 km/hr) (29-38 km/hn)
N (389%-110) 15.476
NNE  (11%30%) 29.762 - - |
NE  (39°-56") 8333 - > ]
ENE  (56°-79") 6.548 .
B (79%-102% 1190 3 ]
ESE  (102°-124") 1.786 _ i}
SE (12471467 1.190 . 5
SSE  (146™-169) 1.190 - . .
5 (1691917 1.786 0.595 5
sswo (19172147 0.595 2381 - . §
W (214°236") 2381 8.929 -
WSW  (236-259") 1.190 3574 : i
W (2597-281) 1.190 . X i
WNW (281°-304°) 1.786 - i
NW  (304°-326) 2.381 0.595 . .
NNV (326°-349°) 1.190 2 P . i

Total 77.974 16.074 0.000 0.000 0.000
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I8 15-16 16-17 17-18 18-19
WS WD W5 WD WS WE Ws WD
m/s | km/hr m/s km/hr m/s km/hr m/s km/hr
L 09:00-10:00 0.9 22 N 0.9 3.2 S5W 0.8 2.9 M 0.9 32 NNE
10:00-11:00 1.0 36 NNE 1.8 6.5 SW % 6.1 Wsw 0.6 22 WY
11:00-12:00 3z 11.5 SW 2.2 7.9 ~ SW 2.4 8.6 SwW 0.9 32 ESE
12:00-13:00 27 a7 WSW 2.1 7.6 MW 1.8 6.5 Sw 1.3 4.7 WV
13:00-14:00 1.2 43 hNME 1.0 3.6 NME s} 9.0 SW 1.3 a7 ME
14:00-15:00 14 a0 ENE ki 4.0 NE 20 7.2 SW 1.0 3.6 W
15:00-16:00 0.8 29 NMNE i1 4.0 NIME 23 8.3 oW 0.9 3.2 MNME
16:00-17:00 1.0 3.6 EME 0.7 25 N o 7.6 Sw 0.8 2.9 ENE |
17:00-18:00 0.6 2.2 - EME 0.4 1.4 M 1.6 5.8 SW 0.7 2.5 N
18:00-1%.00 0.4 1.4 EMNE 0.5 1.8 I 0.8 2.9 WSW 0.7 _25 MMNE
19:00-20:00 0.3 1.1 NW 0.1 0.4 N 0.6 2 NE 0.5 1.8 EME
20:00-21:00 03 1.3 ME 0.2 0.7 NNE 0.2 0y NNV 0.4 1.4 MNE
21:00-22:00 05 1.8 NE 0.2 0.7 M 0.6 22 5 0.4 1.4 MNNE
22:00-23:00 06 22 MNME 0.2 0.7 N 0T 25 E 0.3 1.1 MME
23:00-00:00 QT 25 NMNE 0.3 1.1 N 0.3 1.1 NNE 07 25 MNE
00:00-01:00 0.3 1.1 M 0.2 B N 0.7 2.5 MMNE 0.4 1.4 N
01:00-02:00 0.9 3z NME 04 14 NME 1.5 54 SSE 07 25 MME
02:00-03:00 0.6 2.2 MME 0.8 2.9 NME 1.8 6.5 Sw 0.7 2.5 NME
02:00-04:00 0.1 0. NME Q.7 2.5 NME 0.7 2.5 WHNW 0.7 25 NMNE
04:00-05:00 0.2 0.7 NKE 0.7 25 MNME 0.a 1.4 M 0.7 25 NME
05:00-06:00 0.5 1.8 MNME 0.2 Q.7 N 0.9 3.2 ME 0.8 2.9 NMNE
06:00-07:00 0.3 1.1 M 0.3 1.1 N 0.6 2.2 N 0.7 2.5 NME
07:00-08:00 [BR:] 29 ME 0.8 2.9 N 1.0 36 NME 0.6 2.2 MMNE
08:00-09:00 0T 25 MMNE 11 a0 N 0.8 29 N 0.8 29 N
il
o 278 257 278 254
Ly (OC)
AR
Uisene 756.56 756.81 756.53 756,72
o
1288 (mmHg)
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nan 19-20 20-21 21-22
ws WD ws WD Ws WD
m/s km/hr m/s km/hr m/s km/hr
09:00-10:00 1.1 4.0 KME 1.3 a7 W 1.1 4.0 ESE
10:00-11:00 1.2 4.3 EME 1.0 3.6 SE 1.3 a7 ESE
11:00-12:00 0.8 29 SSE 21 7.6 SEW 14 50 E
12:00-13:00 13 4.7 SW 28 101 SW 24 8.6 WSW
13:00-14:00 1.0 36 WsW 28 10.1 SSW 33 11.9 SW
14:00-15:00 1.8 6.5 S 2.9 104 SW 2.5 9.0 WSW
15:00-16:00 1.6 5.8 S 28 10.1 SSW 2.2 79 WSW
16:00-17:00 1.2 4.3 S 20 7.2 SSW 1.6 5.8 W
17:00-18-00 27 9.7 SW 1.9 6.8 S 0.6 2.2 SW
18:00-19:00 1.8 6.5 WEW 0.6 22 SW 05 1.8 ENE
19:00-20:00 0.8 29 NINE 0.4 1.4 NNE 0.6 2.2 NNE
20:00-21:00 11 40 NNE 0.6 2.2 NMNE 0.6 2.2 N
21:00-22:00 0.9 3.2 NE 0.4 1.4 N 0.4 1.4 M
22:00-23:00 0.4 1.4 ENE 0.3 1.1 NNE 0.4 1.4 NN
23:00-00:00 0.8 29 ENE 0.3 1.1 NE 0.8 1.4 NNE
00:00-01:00 0.8 2.9 ENE 0.6 2.2 MNNE 0.8 29 MME
01:00-02:00 0.6 2.2 N Q0.6 2.2 NNE 0.7 25 NME
02:00-03:00 0.8 29 NE 0.2 0.7 N 0.6 2.2 NNE
03;00-04:00 0.9 52 SE 0.6 2.2 N 0.3 1.1 N
04:00-05:00 1.0 3.6 NINE 0.3 1.1 NMNW 0.7 2.5 NNE
05:00-06:00 07 25 NE 0.5 1.8 NE 06 22 N
06:00-07:00 1.0 3.6 NE 0.4 1.4 N 0.8 2.9 NNE
07:00-08:00 0.9 3.2 NE 1.1 40 NNE 0.9 3.2 N
08:00-09:00 1.0 36 WY 1.0 3.6 NINE 0.9 3.2 N
gouvpil
S B 26.9 27.6 28.0
gy (0
AUAL
UITUINTA 757.28 758.53 757.62
o
1288 (mmHg)
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15-22 gaAy 2567

25 mane 2567

Wind Speed

viladlseiseudnvaining

Percent of Wind Speed (%)

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

Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze

0.3-1.6 m/s 1.7-3.3 m/s 3.4-5.5 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Yipes Dlerdion (1-5 km/hi) (6-11 km/hr) (12-19 km/hr) (20-28 km/hr) (29-38 km/hr)
N (349%117) 14.881 . . i i
NME (117389 5.357 - _
NE  (36°-58") 2.381 = g . 2
ENE  (56°-79") 1.190 5 . .
E (7971020 1.190 : ] ] ]
ESE (10271247 1.190 .
SE (1241467 1.789 2 _ i L
SSE (146169 4762 4.167 .
S (16971910 4167 5952 5 :
SSwWo (191°-214%) 0.595 = . "
W (214"-236") 1190 - g . .
WSW  (2367-258°) 3571 0.595 - .
W (250%-281%) 1.190 0.595 "
WNW (2817-3047) 0.595 = 2 :
N (306°-3267) 9.524
NN (3267-3497) 9.524 E : .

Total 63.096 11.309 0.000 0.000 0.000
Calm
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ol =3 =%
FIYINUHANTITATIVIAAINULTT LLAZNANIIAL
Tasans lsswsnAouauLean (Condensate) fuinsaatn : 15-22 ganay 2567
Fnaleganas 299 wy 5 nuugyaAn suadialiu Juileansigeny : 25 ey 2567
Sunaidisg Yauinszues
%a/ﬁa%nﬁw uFom loonsiia i (i)
vnanlsadaudadaining
1Whaunatau 2567
Lan 15-16 16-17 17-18 18-19
Ws WD WS WD Ws i Ws WD
m/s km/hr m/s km/hr m/s ken/hr m/s km/hr
10:00-11:00 1.0 36 5 0.7 25 SwW 2.0 7.2 S 0.6 2.2 S
11:00-12:00 1.9 6.8 5 0.5 1.8 Sw 23 83 SSE 1.8 6.5 g
12:00-13:00 LT 6.1 W o 4.0 MWW 1.3 a7 S 2.2 1.9 S
13:00-14:00 09 37 N 07 s MW 1.5 6.1 S 0.5 1.8 EME
14:00-15:00 0.6 2.2 NME 0.5 1.8 NME 0.8 29 WSW 1.6 58 MW
15:00-16:00 0.5 1.8 NW 0.5 1.8 N 1.0 3.6 W 07 25 MNW
16:00-17:00 03 1.3 NE 0.5 1.6 NME 1.0 3.6 S5W 0.3 1.1 NE
17:00-18:00 0.2 0.7 E 03 1.1 NW 0.5 1.8 WEW 0.3 1.1 MNE
18:00-15:00 0.2 0.7 E, 0.2 0.7 NIV 0.5 1.8 5 0.6 22 N
19:00-20:00 0.2 0.7 55E 0.2 0.7 EME 0.2 0.7 ENE 0.2 0.7 ESE
20:00-21:00 0.2 0.7 ESE 0.3 14 N 0.1 0.4 SW 0.2 0.7 N
21:00-22:00 0.2 0.7 SE 03 1.1 & 09 32 SSE 0.2 07 ENE
b 22:00-23:00 0.2 0.7 - ESE 0.3 1.1 N 0.2 0.7 SE 0.2 0.7 NINE
23:00-00:00 0.2 Q7 E 0.5 1.8 NW 0.1 0.4 SSW 0.2 0.7 NE
00:00-01:00 03 1.1 WY 0.3 1.1 MY 0z aT E 03 T MW
01:00-02:00 0.5 1.8 MW 0.4 1.4 IRV 0.5 18 SE 0.3 1.1 N
02:00-03:00 0.3 1.1 N 0.4 1.4 N 5 | 4.0 WSW 03 1.1 NNE
03:00-04:00 0.2 07 N 07 2.5 N 0.5 1.8 W 05 1.8 M
04:00-05:00 0.2 0.7 N 0.4 1.4 NIV 0.4 1.4 NNE 0.5 1.8 N
05:00-06:00 0.4 1.4 NME 0.4 1.4 M 0.5 1.8 NME 0.5 1.8 MW
06:00-07:00 0.3 1.1 N 0.5 1.8 MW 0.3 1.1 NV 0.5 1.8 N
Q07T:00-08:00 0.3 11 MNNE 0.7 25 I 0.7 2.5 N 0.3 11 MWW
08:00-09:00 0.3 11 E 0.7 25 MW 08 2.9 IRV 0.4 1.4 MW
09:00-10:00 0.2 0.7 WEW 1.3 4.7 NW 0.3 I 1.1 ESE 0.5 1.8 NW
aumnd
. 239 263 27.0 25.4
wmay ( C)
AUAY
UITEINA 756.56 786,72 756.09 756.56
-
2as (mmHg)
amwiiasih s ey Sdumn Fluss findy Slrlusn
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at = [=%
FUYIMUHANTITATIVIAAINULIY LLASVANIAY
Tn5an7s Tsagnaguiauian (Condensate) fuitnnain 15-22 papu 2567
fdalaganis 299 v 5 ouugydIn AvuABaiiu Jufieensnenu 25 nenAa 2567
dunaulos Yamdnszuny
%a/ﬁa;iqnﬁﬂ S loasad adm (uvnaw)
Uialsaieuiataininn
inaunaInY 2567
nan 19-20 20-21 21-22
ws WD ws WD Wws WD
m/s km/hr m/s km/hr m/s km/hr
10:00-11:00 0.2 0.7 SE 0.4 14 SSE 0.3 1.1 SE
11:00-12:00 0.3 1.1 S5E 1.7 6.1 S 0.2 0.7 SE
12:00-13:00 1.1 4.0 55k 1.5 5.4 5 1.8 6.5 S
13:00-14:00 16 58 5 1.8 6.5 SSE 1.5 5.4 Wsw
14:00-15:00 1.9 6.8 SSE 2.2 7.9 SSE 1.4 5.0 WSW
15:00-16:00 1.9 6.8 g 2.2 7.9 5 1.7 6.1 WSW
16:00-17:00 1.5 54 SSE 21 7.6 S 1.2 4.3 WS
17:00-18.00 2.4 B.6 SSE 1.8 6.5 SSE 0.7 2.5 MW
18:00-19:.00 1.5 54 S 0.5 1.8 SE 0.2 0.7 E
19:00-20:00 1.4 5.0 SSE 0.2 0.7 SSW 0.2 0.7 EME
20:00-21:00 03 1.1 E 0.2 0.7 ESE 01 0.4 SEW
21:00-22:00 0.2 0.7 E 0.2 0.7 E 0.2 0.7 E
22:00-23:00 0.2 07 NE 0.2 0.7 SSE 0.3 1.1 [
23:00-00:00 0.2 07 ESE 1.8 6.5 5SE 0.3 11 ENE
00:00-01:00 0.2 0.7 ESE 0.9 3.2 SSE 0.2 BT ENE
01:00-02:00 03 1.1 NV 0.2 0.7 NE 0.6 72 N
02:00-03:00 0.2 0.7 ENE 0.3 1.1 NNE 0.2 0.7 ENE
03:00-04:00 0.3 1.1 ESE 0.5 1.8 NNW 0.4 1.4 N
04:00-05:00 03 1.1 NE 0.6 2.2 MWW 0.3 1.1 N
05:00-06:00 0.2 0.7 E 0.3 1.1 MW 0.6 2.2 N
06:00-07:00 0.2 0.7 N 0.5 1.8 N 0.3 1.1 N
07:00-08:00 0.2 07 ESE 0.9 3.2 N 07 2.5 N
08:00-09:00 0.6 2.2 NW 0.9 32 N 1.0 3.6 NNW
09:00-10:00 0.7 2.5 WYY 1.0 36 5SE 1.0 36 RN
wini
q,t ?'3 26.4 277 315
aa (O
AT
UTSHINAA 756.75 757.59 756.56
13l (mmHz)
amwiiash a3y felumn s Arluds

nansasIvintsussnamztaailivnses e Tawiai

suAndesTenuraanTindonaularlildSvoyaaninuiendveednunidnes
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15-22 maAu 2567
25 namil 2567

NORTH:

SOUTH

vinalsaSeuinuaining

WIND SPEED

(m/s)

B >ws
Bl s1-108
Bl s56-80
Bl 3¢-5s
1 17-33
[] o3-1s

Calms: 25.595%
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FILUNANTIIATIVINANNE wasfianieay
Tasanis Tsasnanweuan (Condensate) Fuiinsreia 15-22 gafnl 2567
AfilasanTs 299 via] 5 auudyNin fuaiiiy Fufisantiean 25 manAy 2567
dnaitior Taniasvang
Ra/faggnin Ui laondid daia (umaww)
Wind Speed vinnlssbeursdaiansregisassd Gsaleuthumuaseen)
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
0.3-1.6 m/s 1.7-33 m/s 3.4-5.5 m/s 5.6-8.0 m/s 8.1-10.8 m/s
e Breion (1-5 krn/h) (6-11 km/hr) (12-19 kmv/hr) (20-28 km/hr) (29-38 km/hr)
N (349119 1.786 - )
NNE {11347 5357 . _ N
NE  (367-56") 14.286 . . .
ENE  (567-797) 8.929 g " = z
E (79°-102") 4.167 . _ |
ESE (1021247 5357 0.595 - :
SE (1287146 0.595 o 5
SSE (146°-1697) 2976 -
5 (169191 4167 0,595 .
sswo (191%-214") 4.167 5.952 s .
SWo (214236 4.167 4762 0.595 -
WSW (2367-259") 1.786 . .
W (25672817 0.595 - s
WNW (281°-304%) 0.595 _ ; ]
MW (304°-3267) 0.595 " . .
MNW (3267349 -
Total 59,525 11.508 0.595 0.000 0.000
Calm
<0.3 m/s (<1 km/hr) <rR10
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at = o=
FIUITUHANTTATIVIAAINULID LLASNANII/U
lAsens Tsauenaowsulan (Condensate) fuitnsaadn : 15-22 pAnAu 2567
fiielasanis 299 vy 5 ouugyiiv shuadauiiu Fuiteansioau : 25 mRmy 2567
gunaiiles faminszuns
- -y B oo sedcd 0 of
ia/Mntanen Uit Toenditd dfim (o)
vinaulssGounsdaiansregiseassd (saSoudhuvuesaan)
LAaugaIAN 2567
Sk} 15-16 16-17 17-18 18-19
WS WD W5 WD WS - Ws WD
m/s km/hr m/s km/hr m/s km/hr m/s km/hr
12:00-13:00 2.5 9.0 S 0.7 2.5 N L7 6.1 S\ 1.1 4.0 SW
13:00-14:00 0.8 29 ENE 0.8 29 MNME 2.1 7.6 SSW 1.4 5.0 NE
14:00-15:00 0.7 25 ENE 1.0 36 NME 1.9 6.8 SW 07 25 WEW
15:00-16:00 0.7 2.5 E 0.3 1.1 NE 2.1 7.6 SSW 0.4 1.4 5
16:00-17:00 0.7 2.5 ENE 0.4 1.4 NE 2.0 7.2 SSW 0.4 1.4 MNE
17:00-18:00 0.5 1.8 ME 0.4 1.4 W 1.4 5.0 S5W 0.4 1.4 EMNE
18:00-1%:00 0.2 0.7 EME 0.3 1.1 5 0.5 1.8 SSW 0.4 14 NE
15:00-20:00 0.2 0.7 WMWY 0.2 0.7 MMNE D2 0.7 ME 0.2 07 ENE
20:00-21:00 0.4 1.4 ENE 0.2 07 EME 0.2 0.7 MWW 0.2 0.7 MNME
21:00-22:00 0.5 18 NE 0.2 0.7 NNW 0.2 0.7 SSE 0.2 07 | NE
22:00-23:00 0.6 2.2 NNE 0.2 o7 WEW 03 1.1 ESE 0.2 0T NME
23:00-00:00 0.8 29 NNE 0.2 07 W 0.2 07 ENE 0.2 0.7 MNE
00:00-01:00 0.4 1.4 N 0.2 0.7 NW 0.2 Q.7 MNMNE 0.2 Q.7 MW
01:00-02:00 1.0 3.6 MNME 0.3 1.1 NME 0.7 25 ESE 0z o7 NNE
02:00-03:00 o7 25 NNE 0.3 1.1 NE 5 54 S5W 0.2 0.7 ME
03:00-04:00 0.2 0.7 NNE 0.2 0.7 NE 0.6 2.2 SW 0.2 0.7 E
04:00-05:00 0.3 1.1 NE Q03 1.1 EME 0.3 1.1 SW 0.2 0T MNE
05:00-06:00 0.5 1.8 NNE 0.2 0.7 WY 0.4 1.4 NE 0.3 Tk NE
06:00-07.00 0.3 1.1 NW 0.3 1.1 SSW 0.3 1.1 N 0.3 1.1 ENE
07:00-08:00 0.8 2.9 NE 03 gy ESE 0.7 2.5 ENE 0.2 0.7 NNE
08:00-09:00 0.7 2.5 MNE 0.7 25 ESE 0.7 25 ESE 0.7 2.5 NE
09:00-10:00 | 0.8 29 SwW 0.9 32 ME 0.4 14 E 0.8 2.9 B
10:00-11:00 1.8 6.5 SW 2.0 7.2 SW 0.3 1.1 SW 1.1 4.0 E
11:00-12:00 2.0 7.2 SW 2.5 9.0 SSW 1.1 4.0 S 0.7 2.5 SSW
auunll
g 27.2 259 278 25.4
wagy (C
AUAY
usIgInAe 756.69 756.66 756.03 756.56
12&8 (mmHg)
anwvinail Hluse sedy Siduan iU e Tleuan

nan1snsinSuseaamzg ARl snsae Tl

wadndEsnueansariafieodnlaglildsuoyanninuisn tuaednunidnys
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FIYINUHANNTIATTVIAAITHLTT BASNANIIAY
TAsans Tssuunapuauian (Condensate) Juinarada 15-22 wanAu 2567
Faslaseng 299 v 5 nuugulin suadniiy Juftesnsnsay 25 panfu 2567
gnading faninTeuss
Fo/feggnin U3t leonind daim (umiw)
UsnalssBeunsdaiansregffeassd (sadouthuvuasean)
WaunaIAl 2567
187 19-20 20-21 21-22
WS WD Ws WD WS WD
m/s km/hr m/s ken/hr m/s km/hr
12:00-13:00 1.4 5.0 SSW 24 8.6 WY 21 7.6 SSW
13:00-14:00 0.7 25 SE 1.9 6.8 SSWY 34 12.2 SW
16:00-15:00 1.3 4.7 SSE 22 79 SSVY 2.9 104 SwW
15:00-16:00 1.4 50 S5E 1.8 6.5 g 1.9 6.8 SW
16:00-17:00 1.1 4.0 5 13 47 SSW 1.4 5.0 WSW
17:00-18:00 18 6.5 S5 1.7 6.1 SSW 0.4 1.4 s |
18:00-19:00 1.0 3.6 SW 0.6 2.2 5 0.5 1.8 E
19:00-20:00 0.2 0.7 NME 03 1.1 EME 0.3 1.1 EME
20:00-21:00 0.5 138 NE 0.3 1.1 ENE 0.2 0.7 NE
21:00-22:00 0.3 11 NE 0.2 07 FSE 0.2 0.7 ESE
22:00-23:00 0.3 1.1 NE 0.2 0.7 SSW 0.2 0.7 W
23:00-00:00 0.8 2.9 ENE 0.2 0.7 NNE 0.2 0.7 N
00:00-01:00 06 N 2.2 EME 0.2 0.7 MME 0.2 07 MNME
01:00-02:00 0.4 1.4 WYY 0.2 0.7 NNE 0.2 07 NE
02:00-03:00 0.4 14 NE 0.2 0.7 ENE 0.2 0.7 NE
0%:00-04:00 1.3 4.7 ESE 0.3 1.1 55E 0.2 0.7 NW
04:00-05:00 0.4 14 ENE 0.2 07 WSW 02 0.7 NNE |
05:00-06:00 0.4 14 NE 0.4 14 NIME 0.2 0.7 NNE
06:00-07:00 0.4 1.4 NE 0.2 0.7 E 0.2 0.7 NME
07:00-08:00 0.6 23 NE 0.8 2.9 NE 0.5 18 F
08:00-09:00 0.5 1.8 WSW 1.1 a0 NE 0.9 3.2 5
09:00-10:00 1.0 3.6 SW o7 2.5 SSE 15 5.4 EME
10:00-11:00 12 4.3 ESE 1.4 5.0 ESE . 1.0 3.6 SSE
11:00-12:00 16 58 s 1.3 6.5 ESE 14 | 5.0 FSE
anmnd
g 26.7 28.1 28.2
way (O
AR
UTIEIMA 756.94 757.50 756.56
ol
w288 (mmHg)
anwdiaeii Haeiy Teduan HAnlalss Hrlalds
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288/3/67
FIBUHANITAATIZIRLATNEIN A INURDS
Tmsans uenRaUmUEN (Condensate) Suifudedn 15 aanau 2567
fiddlazens 299 syl 5 ouwaradn dvaduily dunadlossues Suisuieens 18 mamy 2567
FIAINTEEDY JuiaTed 18 mami-1 wiATnIew 2567
“:a/fﬁ'aqgnﬁ"u o Ut leadiid S (uwnww) fuiteansivamy 4 weednieu 2567
iAudaadi weddu asuy (3-011-A-0019)
¥ 1o il sod. noudais wadia $1n (-011)
R . e e ADU1 Heater A Stack ARSI
WITNRNDS bt AWUAIBUNS Bnes
(01B001A) (1] (2]
waNhufata . 14:30-15:12
Height m. 50.76
Diameter cm. 198 =
Baromet-.'ic Pressure rmmHzg - 756,06 _
Absolute Stack Gas Pressure mmHg - 755.69
Dry Gas Meter Temperature € - 35.5
Stack Temperature B 238
Maisture % 11.42
Velocity m/'s - 6.17
Flow Rate (Qsd) e 2 9762
Oxygen % - 5.2 1.0
Exciss Alr Y% 29.74 50.0
Total Suspended Particulate rng/m? Isokinetic Gravimetric Method 8.7 T 240 199.79
(.5, EPA Method 5)
Emission Rate of Total Suspended &/s Calculate 0.085 240
Particulate
Onides of Nitrogen ppm Vacuum Flask Colorimetric Method 26 23 200 16593
{LU.5. EPA Method 7)
Emission Rate of Oxides of Nitrosen e/s Calculate 0.478 3.75
Sulfur- D_ioxide o pprm Mideet Impinaer Titrimetric Method 48 42 250 82688
(LS. EPA Method 6)
Ermnission Rate of Sulfur Dioxide 2/s Calculate 1.23 26.00
Carbon Maonoxide - ppm Gas Bag NOMN-Dispersive Infrared 74 _6-5 = 890
. Detection Method
(LS EPA Method 10)
Emission Rate of Carben Monoxide 9/s - Galcutate 0.827
Lead rmg/m? [sckinetic ICP Method 0.0058 0.0051 g
(LS. EPA Method 29)
Emissicn Rate of Lead 2/s Calculate <0.001 R
Mercury rme/m? lsokinetic Cold vapor AAS 0.0002 0.0002 2.4
- (U.5. EPA Methad 29)
Em'.ssion Rat;—c; Mercury /s Calculate =0.001 i
I:lydrq_)g;w Sulfide ppm Midget Impinger Titrimetric Method 1 1
(U.5. EPA Method 11)
Emission Rate of Hydrogen Sulfide 9/s Calculate - 0.014

F1210-2/21-01-23/AR2408
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Ref. No. ARZT3/10/24 Report No. 24107273

288/3/67
FIBIUNANITALAT zﬁqmmwmm'ﬂm GEN

WUIYINE
ool a = 3
- nifouwdEaild: Fuel Gas 1,924 Nm /hr
w = 5
BRTININER 330 m /hr

Flow Rate (Qsd) waztFimaumaaismiuimiiauiinnudy 1 usseinis »58 760 Sadwasdson uax anviail 25 awraldos Han1sus
| [1]
L =

: 121 < a . = u
ATIMIF I = weigauasulyasauas e sikansanuiannteu EIA (7% Q,)

o e a = PO ST
wnig'mn"mumhu‘1mmﬁr-aeUu‘tua"|mﬁmzumaEmmniswmnﬁuummﬁml,aun UsEAIfNTENTHERaMATIN WA, 2553 (7% O,)

wamMIATITIATITRISUTa LawI s et liinsns ety

FARGIETIEUREN e la il Auey e U dnuniEng

enphs V-

(uaningn Snasin)
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Ref. No. AR273/10/24
288/3/67

TAsanTg ugnaatwmuiev (Condensate) Fuiifusotig

ffilasins 299wyl 5 nuuaw v Auadaiiv Sunailossaes Fuiifusieeng
Jawinazpos Tuitias e

fo/Matlgnn Ut loanifid Srim (i) Tuisensu

fiudaagg

£ 8.P.S. CONSULTING SERVICE CO., LTD.

‘g? 7 saonnalodu 24 cuuwwaloBy usrsssnna weandny njamwy 10900
S o 7 Soi Phahalyothin 24, Phaholyathin Re.. Jompol, Chatuchak, Bangkok 10300
Tl : (662) 939-4270-72 Fax @ (662) 5134221 E-mail @ saloifepseon oom., ww.spsoen.com

Report No. 2610/273 1

FIYNUNANTTAATITRAUNTMDINAINUEBS

UBP BEuLy

USHW LodE A ed. Aoutafie wadia 911

15 qanmu 2567
18 fAAs 2567

o
L
s

18 fannu-1 WeFdneu 2567
4 wopdniou 2567

e ; O i P ADU1 Heater A Stack finanngiu
WITHWRES WY TBLAUATDEY FoATIEN
(01BO0O1A) (1 (2]
wanivietng 1, : = 15:30-16:12
Height m, : = 50.76
Diameter o - 2 198
Baremetric Pressure mimHe 756.06
Absolute Stack Gas Prassure mmHg - - 755.67
Dry Gas Meter Temperature i - - 35.5
Stack Temperature e - - ) 242 -
Maisture % - = 10.15
Velocity m/s - - 6.08
Flow Rate (Qsd) mss 9.676
Oxygen % - = 5.0 i3
Excess Air % : : | 2820 500
Amrmonia mg/m? Midget Impinger | lon Chromatographic Method S5t 28
(LS. EPA Method 301
40 CFR Part 63)
Ernission Rate of Ammonia e/s - Calculate 0.031

IR EE

= a calnwe X
- yihaTenAanld: Fuel Gas 1,524 Nm'/hr

- §RsTn9HAE 330 m /hr

- Flow Rate (Qsd) uasUSmnuaasinnndfiouintiueu 1 usseinin wie 760 dadmnsdseon uazgumgll 25 osmwemion Tiantizei

' [1]
AMATE I &

] [21
ATINTF I =

WiRTETHALEaUluNTIgURT AT e RanTeuAaden EIA (7% O,)

wimsgrui i s dedilug nmanseuisgenainlssnunauiidTasiiun Ussnimngenaieananingsa e, 2553 (7% 0,)

WANMIRTITTnsERilTusanannzd st lavinnasivrs iy

AARIIETIEIIRaN IR AT s sdn laglilisveymwonuisduanednualdnes

Erph V-

(e ndign Sanas i)

draunuadiiag s

End of Report - - - ---- -
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Ref. No. AR274/10/24 Report No. 2410/273

288/3/67
ﬁ'}&l&'mwan'1ﬁmﬁ'la’,ﬁﬂmmwmn’tﬂmnﬂéaa
TR3snns . ubnABUGLLEY (Condensate) Fulifudedne @ 15 a@0An 2567
Andlasans © 299w 5 ouudydin duadaily aunadesseens Fuiusngng ;18 waAu 2567
Jwinszne Suitiasin 18 famu-1 WeAdney 2567
do/fedand D Ut leandiE d1ide o) Futoansienu 4 wgAIneu 2567
fhiudandn ;. wwddu aauu (3-011-A-0019)
U3 10 e, Aaudads wedda $1 (2-011)
wiadiead iy Fihudadag A AU Heater B Stack il
(01BOO1B) [1] [2]
mAniuAIEe . . 11:00-11:42
Haight . - 53.58
Diameter cm. 217
Barometric Pressure mmHg 756.06 g
Absolute Stack Gas Pressure mmHg - 755.66
Dry Gas Meter Temperature G s s 34.5
Stack Temperature C - 222
Moisture % = 10.62
Velocity m/s 6.25— i
Flow Rate (Qsd) s 12,363
Oxyeen % - : 55 7.0
Excess Air % - 3532 50.0
Total Suspended Particulate meg/m? Jsokinetic Gravimetric Method 43 a.0 240 239.06
{U.5. EPA Method 5)
Emission Rate of Total Suspended afs - Calculate 0.053 3.34
Particulate
Oxicles of Nitrogen ppm Vacuum Flask Colerimetric Method 26 24 200 197.82
{LLS. EFA Methed 7)
Emnission Rate of Oxides of Mitrogen a/s - Calculate 0.605 . 5.20
S;if-ur-D;o_mae R ppm Iv\idgetrln';pingé:-.r 1 Titrimetric Method 12 11 950 609.76
| . (LL.S. EPA Method 6)
Emission Rate of Sulfur Dioxide /s - Calculate 0.388 22,30
Cart-ném -Monoxide ppm Gas Eaé MON-Dispersive Infrared 72 67 1 _H‘.S-;Dm_.-__— B
Detection Methad
(U5 EPA Methad 140}
Emission Rate of Carbon Monoxide /s S Calculate 102 N
Lead . - dv“nfg“/rr-h’_. IS_;L‘EE:EC ICP Method 0.0174 OE':]_ E '_5' |
(LS. EPA Method 29)
Emission Rate of Lead o/ Calculate <(.001
Mercury me/m? Isokinetic Cold vapor A5 0.0017 0.0016 24
(U.S, EPA Method 29)
Emission Rate of Mercury g/ Calculate <0001
Hydrogen Sulfide ppm Midget Impinger Titrimetric I\.ﬂeth_od 2 2
_ N U (U5, EPA Method 11)
Emission Rate of Hydrogen Sulfide /s Calculate 0.034

F1210-2/21-01-23/A1R2404
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Ref. No. AR274/10/24
2B8/3/67

Report No, 2810/273

FIPUNANTIATIZRAANAINIAIINUERS

WUIINT ©
- - dgu . 3
YindEamER Y Fuel Gas 2,400 Nm /hr
- §RSINSHAR 330 m /hr

- Flow Rate (Qsd) uasUSmamaatsimanifisufimudy 1 usseinin wio 760 Talunsuion uasnomnil 25 ssansalbaa iany i

' [1 * = - - A 8o a ”
ANITATETU , = 1.11migmmmumﬁ:u"|rua"ﬁLwﬂulumn1m11'3:mE.laaﬂmn‘mamr\auumuﬂmLaau Usennenssng THERATANTIU WAL 2553 (7% Q,)
' 2 = -u ¥ 3

mmmﬁgml l = mw.iyumuuau"l'ﬂm'mﬁ'nl\rmmsam's TeRanTERUANIRGY EIA (7% Q)

&
ok

HanInTTins s UsD o siaad e liiin Tins e it

vudniessnusanmaaneimmeiisnnadwlagbEsusyapaanuisniuaeinualdngs

.

'1.-!’1\17111111 fg.ﬂ‘l NS ‘M
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Ref. No. AR274/10/24

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

7 yamoraloBu 24 owrwnaloBu W19930Wa 1WAIRTAT NI 10900
@a 7 Soi Phahelyothin 24, Phahalyethin Ad., Jompol, Chatuchak. Bangkok 10900
Tel < (B62) §39-4370-72, Fax @ (562} $13-4221, E-mail | S2I2ES05000 .COM.. ¥AYW.SPSCON.COM

Report No. 2410/273% 1

286/3/67
FBNURANTAATIZRAUNMBINAIINUEBS
Tasins wenAauauEn (Condensate) Juilifusagha 15 gEnau 2567
fixalasanng 299 vyl 5 auugyiv shuaduiiu Sunoillessees Tuitfusegna 18 aaAl 2567
Jmin T Fuifiasien 18 sianau-1 wepdnieu 2567
Fo/foggne Ui loanifid Saim (wwr) Fuftnanssanu 4 nigAInneu 2567
Kifiusete winddu souy
U3t Lod 7 1od. newiais wedda din
ADU1 Heater B Stack ANUIRTFIU
WIsEAes Vil FBfudnadag F57AT19A s
(018001B) [1] (2]
vanfudIeEng u. = 12:00-12:42
Height m. — 53.58
Diarneter crm. - 217
Barometric Pressure mimHz 756.06
Absolute Stack Gas Pressure mimHg - ‘?55.64
Dry Gas Meter Temperature & - 263 —
Stack Temperature 'C - 219
Maisture B 11.13
Velocity /s - 6.32 a
IFlow Rate (Osd) mfs 12511 e
Oxygen % 52 7.0
Excess Air % 2970 50,0
Arfnmonia mesm? Midget Impinger | lon Chromatographic Method 29 2.6
(U.5. EPA Method 301
40 CFR Part 63)
Emnission Rate of Ammania a/s Calculate 0.036

AUTEAR :

P P 3
- TUAVTBLYIEIHL: Fuel Gas 2,400 Nm /hr

i .. E
DATTIGHER 330 m /hr

Flow Rate (Dsd) warUSuumassAnuiandivuiianiuey 1 usseima vie 760 DadwmTusan uazauvil 25 aarnwadua fianisuia

' et
ATLIATE T =

' [2]
ATNTATE T =

el y = v y w
waTsILelumLT BN IR R EanTEUEIaEeN EIA (7% O,)

wimsgruimun inuasiailuninefisneeansnlsundinhiiissdon ssnnansgnsnenamngiu e, 2553 (7% O,)

samIETITATIE T Ussnamefadeildvin Tt

Tudninesienusamiansinmsidisudningbilifuoyaraadi S dumsdnuntnes

m?}n V.

(uEviua Ines)

gRiuRuialiiasie
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Ref. No. ARZ75/10/24 Report Mo. 2410/273

2EB/A/ET
i']Ei\‘i"I‘LlNaﬂ'l'i%hﬂ'i'lzﬁﬂ]mﬂ'lwa'm’iﬁﬁﬂﬂﬂalaﬂ
Thgenis o kenABWAUEN (Condensate) Fuifudedn . 17 HEIAL 2567
fisslAsanas © 299wl 5 ouuauiv duaduliu Sunadisseey fuisusaet : 18 gEneu 2567
Fewinszung Juithiasiey D 18 9EnAu-1 womdnew 2567
fereggnd r o UREy leensfid $1in Gnaw) Suhaonsieeiy 4 wgAAniey 2567
giRusnaga c weddy saw (-011-8-0019)
U3t toa . Aoudaiy wada $1fin (3-011)
. . i w e . NHTU1 Heater Stack AAIgIU
WITIULRD S RN AENURAIBEN AFUATIEM
(108001) (1 (2]
anfiudiatng u, 2 : 10:30-11:12
Height m. 32.96
Diameter om, - 122
Barometric Pres;ue mmHeg T756.06
Absolute Stack Gas Pressure mmHg - 755.90 -
Ory Gas Meter Temperature i S - 34.7 N
Stack Temperature C 330
Maisture % 11.70
Velocity m/'s 6.81
Flow Rate (Qsd) ) m'/s 3.458
Oxygen % 7.2 7.0
Excess Air % 47.24 50,0
Total Suspended Particulate me/m?3 lsckinetic Gravimetric Method 3.7 38 60 57.00
{U.S. EPA Method 5)
Ernission Rate of Total Suspended /s - Calculzte 0.013 0.155
Particulate
Oxides of Nitrogen ppm Vacuum Flask Colerimetric Method 24 24 200 98.34
{LLS. EPA Method 7)
Emission Rate of Oxides of Nitrogan 2/s - Calculate 0.156 D502
Sulfur Dioxide ppm Midget Impinger Titriretric Method 0.8 0.8 60 12.67
) {(U.S. EPA Method 6)
Emission Rate of Sulfur Dioxide g/s _ Calculate 0.007 - - 0.09
Carban Monoxide ppm Gas Bag NON-Dispersive Infrared 63 64 690
Detection Method
(U.5. EPA Methad 10)
Emission Rate of Carbon I\x\on.r;i-d_(-:_ e/s Calculate 0.249
Lead me/m? Isokinetic ICP Method 0.0036 0.0037
(U.S, EPA Method 29)
Emission Rate of Lead g/s Calculate <0.001 _
Mercury mg/m? Isokinetic Cold vapor AAS 0.0026 0.0026 N
- U5, EPA Method 29)
Emission Rate of Merci[ry g/ Calculate <D.001
Hydroegen Sul@ ppm h;‘li;J-g;t_lmpinger Titrimetric Method 1 1
I _ (US. EPA Method 11) B
Emission Rate of Hydrogen Sulfide 2/s : Calculate 0.005

F1210-2/21-01-23/ AIR2404
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Ref. No. ARZ75/10/24
28873767

Report Mo, 2410/273

FURANTIATIZRRMAIMEINAIINUFRY

WALULAR

- ynAeaumAeld: Fuel Gas 327 Nen /hr

a - 3
- BRTMNITHER 140 m Shr

= ORI LN ” - ] & o . ol u
- Flow Rate (Osd) uazsiwnamne sdnnanfiauiinaudu 1 usseina wia 760 iafumiUsen uazgumgll 25 awrwadug fanTisus

e e A1
ATIATEIY -

' 12] A . >
ATATEIM = wmsgrumudoulmuiesunsiessitansmmudaneday BA (7% 0,)

2/2

» a d ¥
= au?ﬂﬁgwumwmﬁmmmmamﬂummmma:'u'maaﬂmnismunauuwuﬂmta:Ju VIEMANTENTINRATUNTIY WA, 2553 (7% O,)

5
Falw

sanIaTITiAT R uTaasATatheRlmiinses 12.’1-%1‘11111-!

ﬁmﬁﬂdwmﬂa1usmﬂrsersw1Lﬂs13'mLwuqmqmuTﬁﬂlzﬂﬂ'¥uay:mmmnu%ﬁmﬂumaﬁnwsﬁé’ A3

rpl-.a.
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Ref. Mo. ARZT6/10/24

=

+ 8.P.S. CONSULTING SERVICE CO., LTD.
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Report No. 2410/273

288/3/67
= £ 1
5'188114&]60‘1'5‘2Lﬂiﬁﬁ%ﬁﬂmﬂﬁwa’]ﬂ’]ﬂ?ﬂ’mﬂﬁﬂﬂ
Trsans WENATULAWEY (Condensate) Suiifudiedn
fddlaTanTs 299 s 5 nuuguudv duaialu dunodinazans Fuittudantig

Teninszany

Foiel o

U3ev leansnd adm (uwiou)
WIeddu aouy (3-011-a-0019)

e .
TUNPRATIEN

ar ol
TUNDBNGIENUY

U3t Laa Tl ied. aoudaiia wsfia $1in (1-011)

17 sjane 2567

18 nanay 2567

18 manm-1 weAdnnou 2567
4 woEdnneu 2567

w151 dinas wi7g ABiiudnatas Fonmaza NHTUZ Hearer Stack unazg
(10B00Z) [1] (2]
nanfusiaig u. 12:10-12:52 =
Height m. = 2543
Diameter cm. = 142
Barometric Pressure mmig 156.06
Absolute Stack Gas Pressure mmHg 75593 = 1 =
Dry Gas Meter Temperature C 353
Stack Temperature T 328
Ioisture % 12.04
Velodity m/s - 6.74
Flow Rate (Qsd) m/s 6,633 - -
Oxyzen % 55 7.0
Excess Air o % 32.09 50.0
Tetal Suspended Particulate rrg/rm? Isckinatic Gravimestric Methad 51 4.6 60 57.00
(L.5. EPA Method 5)
Emission Rate of Total Suspended 8/ Calculate 0.024 0,187
Particulate
Chides of Nitrogen ppm Vacuum Flask Calorimetric Method 22 20 200 107.23
(LS. EPA Method T}
Ermnission Rate of Oxides of Nitrogen s Calculate 0.192 0.663
Sulfur Dioxide pem Mideet Impinger Titrirnetric Method 0.9 0.8 &0 12.67
(LS. EPA Method 6)
Emission Rate of Sulfur Dioxide g/s | Calculate 0.011 0,09
Carbon Monoxide ppm Gas Bag NON-Dispersive Infrared 35 20 690
Detection Method
(.S, EPA Method 10)
Emission Rate of Carbon Monoxide g/s Calculate 0.175
Lead meg/m? Isokinetic ICP Method 0.0050 0.0045
(L5, EPA Method 29)
Ermission Rate of Lead g/s Calculate <0.001
fercury rng/rm?® Isokinetic Cold vapor AAS 0.0004 0.0004
o (LS. EPA Method 29)
Emission Rate of Mercury a/s Calculate <0.001
h!-;yzlrogen Sulfide jslelgyl Midget Impinger Titrimetric Method <1 <1
I (L5, EPA Method 11} -
Emission Rate of Hydrogen Sulfide 8/5 Calculate <0,006

FLE10-2/21-01-23/AWR2804
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Rel. Mo. ARZT6/10/24
288/3/67

Report No. 2810/273

TIBIUHANTIATIZRUANEINIARINUdBS

VHTYLAR ©

wfiBornBafile: Fuel Gas 380 Nm /hr

& - h )
- BRTINTIHER 140 m shr

- - - 2 - m_a - = =l u
- Flow Rate (Qsd) ussFnaaansdwianivuiinoudy 1 usseima vwis 760 Haalasusan Uazguvgu 25 pIERRE NEATISLA

2/2

' 1 s - - s & B a =
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2 £ 8.P.S. CONSULTING SERVICE CO., LTD.
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Ref. No. AR277/10/24 Report No. 2410/273
288/3/67
TENUHANMTIATIEAAUAMBINAINUEDY
Tasanng wEnRBULAULEN (Condensate) Suiifusiegy 16 9amu 2567
ixdlasenns 299 vyl 5 ouvagaiv drundindu sunadiossues Suitfumet 18 naag 2567
awinseeas Suitiasis 18 gEAd-1 ngAInigw 2567
Fasfiodgne U3 looniid Srda iman) Fuiangreamn 4 voEinmey 2567
TR PDEEE wsddu sauy (3-011-,-0019)
Ui Lea i a0a. Aoudiais wadia $1% (2-011)
. _ S S e 5 Reforming 1-4 Heater Stack AWIATTIY
WITNULRDI Wiy SENUATRENY AEUATIEH
(128001-004) [1] (2]
anfustagns i, 11:00-11:42
Height m. 38.8
Diameter cm. 275
Barometric Pressure rmmHg 756.06 &
Absolute Stack Gas Pressure mmHa 75572
Dry Gas Meler Temperature C 347
Stack Temperature ic 288
Moisture % 9.59
Velocity m/s 9.84
Flow Rate (Qsd) m/s 27999
Oxygen % 2.6 7.0
Excess Air % 1275 50.0
Total Suspended Particulate mg/m? Isokinetic Gravimetric Method 63 48 €0 57.00
(LS. EPA Method 5)
Emission Rate of Total Suspended a/s Calculate 0176 1.444
Particulate
Oxides of Nitrogen ppm Vacuurn Flask Colorimetric Method 20 15 200 73.50
(U.S. EPA Method 7)
Emission Rate of Oxides of Nitrogen e/s Calculate 1.05 | 3.5032
Sulfur Dioxide ppm_ _Midget Impinger Titrimetric Method 0.5 0.4 ] 50 60.00
) {U.5. EPA Method 6)
Emission Ra;;e of Sulfur Dioxide a/s Calculate 0.037 3.979
Carbon Menoxide PPM Gas Bag NON-Dispersive Infrared 22 17 690 -
Detection Methad
(U5 EPA Method 10)
Ernission Rate of Carbon Monaoxide oS Calculate 0,704
Lead mg/m?* Isokinetic ICP Methaod 00077 0.005%
[U.5. EPA Method 29) B
Ernissicn Rate of Lead 3 a/s Calculate =0.001
Mercury ma/m? lsokinetic Cold vapor AAS 0.0008 0.0005 _
(U5, EPA Method 29) e
Emission Rate of Mercury g}s:- B Calculate =0.001
i—iydrog_en-Sulfide ppm Midget Impinger Titrimetric Method 2 2 I
) (.S, EPA Methad 11) .
Emission Rate of Hydrogen Sulficde afs Calculate 0.078

F1210-2/21-01-23/AIRZ0d
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Ref. No, AR277/10/29
288/3/67

Report No. 2410/273

FIENUNANTIATIZRAUNNAINIAINUEBS

WAUIYLHA, :
I 3

- yliadiaiasiild: Fuel Gas 2,590 Nm/hr

" 3
- denTseEn 954 m /hr

Flow Rate (Qsd) uasUlinoaaansimaaniiouirmudy 1 usseinin via 760 Dafunsusan wasgamgdl 25 ssmwaion fanmzu
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Ref. Mo. ARZ278/10/24

S S.P.S. CONSULTING SERVICE CO., LTD.
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Report Mo, 2410/273

288/3/67
=3 L3 1
‘i"lEN"I'L!Nﬁﬁ"l‘3'!Lﬂﬁﬁﬁﬂﬂmﬂ’]ﬂﬂﬂﬂﬂﬁﬁﬂﬂﬂﬂaﬂ
Tpsanis wanABuAUEN (Condensate) Fuidumete 18 nanmAy 2567
fslasans 299wy 5 puuAwIv SuaBaty Bunedisseyed Fuitfusetn 18 fianey 2567
Jarlnszuos Fuihasiey 18 Ranan-1 wepdneu 2567
asiotgnn e loansiid S1im (umna) fuiveneauy 4 woFtnnau 2567

uneBd Aol (3-011-n-0019)

o - o fm a8 w
USHY LOF VD, ADUIEHT LeIa 2008 (3-011)

e
=
%]

- . . s T arsssam - . Reforming 5 Heater Stack funasgu
WATILAD S wu2m AGNuADEIe ISNATIEN
(12B005) (11 (2]
vaniudadie 10:00-10:42
Height m. 22.8
Diameter cm. & 115
Barometric Pressure mmHg = 756.06
Absolute Stack Gas Pressure mmta 755.91
Dry Gas Meter Temperature a 338
Stack Temperature i - - 290
Moisture % 11.78
Velocity m/'s 6.70 =
Flow Rate (Qsd) s 3.232 -
Oxyzen % 2.7 7.0
g(cé;s Er % 13,33 50.0
Total Suspended Particulate me/m Isokinetic Gravimetric Method 5.5 42 60 21.49
(LS. EPA Methad 5)
Emission Rate of Total Suspended a/s Calculate 0.018 0.0430
Particulate
Oxides of Nitrogen ppm Vacuum Flask Colorimetric Method 15 11 200 102,30
(L5, EPA Methad 7)
Emission Rate of Oxides of Nmogen e/s Calculate 0.091 0.385
Sulfur Ehomdc S pom Midget Imping{_sr Titrimetric Method 0.5 0.4 60 21.01
(U.S. EPA Method &)
Emission Rate of Sulfur Dioxide o5 Calculate 0.004 0110
Carbon Monoxide ppmM Gas Bag NON-Dispersive Infrarad 18 14 690
Detection Method
(U.S. EPA Method 100
Ernission Rate of Carbon Monoxide a/s Calculate 0,087
Lead me/m? Isokinetic ICP Method 0.0435 0.0332
(U.S, EPA Method 29)
Emission Rate of Lead o5 Calculate <0,001
Mercury o rr\_g_f'm3 Isokinetic Cold vapor AAS 00008 0.0006
(U5, ERA Method 29)
Emissicn Rate of Mercury as Calculate <0.001
Hydrogen Sulfide ppm Midget impinger Titrimetric Me-thod <1 <1
(US. EPA Methed 11)
Emission Rate of Hydrogen Sulfide 2/s Calculate <(0.005

F1210-2/21-01-23//R2404
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Report Mo, 2410/273
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Ref. No. ARZT9/10/24 Report Mo. 2410/273
288/3/67
'5“1m’mmam'53Lﬂiﬁzﬁﬂmmwmmﬁmnﬂéaa
Tasinis uenABLLeLLAY (Condensate) Fuilifiusioths 16 gaen 2567
iddiasenig 299 vyl 5 auuaadn duaifaiiu Sunoiladstns Huitushedn 18 mamn 2567
WVINTEH Fuiinsed 18 mamu-1 woATney 2567
Fo/fagani Ui loanifid d1iim (o) Suiipanysa 4 weEAneY 2567
Hiiusianag wgBdu aawy (2:011-A-0019)
U3t 1oa .en. Anudais wedia $9% (3-011)
wisiivand wite | ABidudnadne AAwmszid D/K HDSU Heater Stack (15B001) [i;mm"ﬁ’;;;
aNfuAIENe U 14:30-11:18
Height m, - 26.45 B
Diameter cm. 152
Barometric Pressure mmHe 756.06
Absolute Stack Gas Pressure mrmHg - 75595
Dry Gas Meter Temperature e - 34.7
Stack Temperature e 286
Muoisture % 12.87
Velocity m#s 7.53 -
Flow Rate (Qsd) m'rs : 6313
Owygen % 2 6.5 7.0
Excess Air % 40.70 50.0
Total Suspended Particulate rng/r? Isokinetic Gravimetric Method 2.7 28 60 21.56
(U.5. EPA Method 5)
Emission Rate of Total Suspended 2/s Calculate 0.017 0.0957
Particulate
Oxices af Mitrogen ppm Vacuum Flask Colorimetric Method 23 22 200 | 12713
(U.5. EPA Method 7)
Emission Rate of Oxides of Nitrogen /s Calculate 0.273 . 1.0619
Sulfur Dioxide ppm | Midget lmpinger Titrimetric Method 06 08 &0 497.97
(LS. EPA Method &)
Emission Rate of Sulfur Dioxide s Calculate 0.010 57754
Carbon Monoxide P (as Bag MON-Dispersive Infrared 28 27 690
Detection Meathod
(U5, ERA Methad 10)
Emission Rate of Carbon Monoxide 2/ Calculate 0.202 e )
Lead mg/m? Isokinetic ICP Method 0.0081 D_DUSQ__F
. (U5, EPA Method 29)
Emission Rate of Lead g-fs Calculate <D.001
Mercury rng/m? lsokinetic Cold vapor AAS 0.0005 0.0005
) (U.S. EPA Method 29)
Emission Rate of Mercury a/s Calculate <0.001 =
Hydrogan Sulfide pRm N.E;ét_impinger Titrimetric Method 1 1
(.S, EPA Method 11)
Ernission Rate of Hydrowen Sulfide g/s Calculate 0.00¢ -

F1210-2/21-01-23/AIR2404



_U3tn ed. e, ARUTaRT Wasis 3180
= S.P.S. CONSULTING SERVICE CO., LTD.

%:’!“' 7 'ﬁauwua'luﬁu 24 ﬁuuw'ﬂ‘a'[uﬁu WAIITDHHD ﬂiﬁ‘-}ﬁl;ﬂ? l'l‘!-ll-'}‘l'b‘é‘] 10900
‘,& ..3{@’ 7 Soi Phaholyothin 24, Phaholyothin Ad. Jompol, Chatuchak, Bangkok 10900
% e Tel : {662) 939-4370-72. Fax : (662) 513-4221. E-mail : sale@spscon.com., wiww.spscon.com

-Q-?" WL

&

Ref. Mo. AR279/10/24
288/3/67

Report No. 2410/273

FWNUNANITIATIEVAMN WD INARINUdDS

WGV, -
- giinntawEaiile: Fuel Gas 518 Nm /hr

e - 3
- URTIMTHER 136.5 m /hr

- Flow Rate (Qsd) wazifunnaaarsinnuiieuiina i 1 ussvinid wis 760 Safluniusen wavgumgl 25 srrmwaiied Fanzui
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Ref. No. WR050/07/26 Report No. 2607/037
262/12/66
a ¢ 5 &
‘3‘1EN']‘L!Nﬁﬂ’]‘i’ltﬁiﬂ&‘ﬁﬂﬂ”ﬂ"ﬁﬂﬂ'mﬂ
13073 Uit loandiid 1in (o) fuifushadn  © 1 nangiAn 2567
Tasanmsuenaauauian (Condensate) fuifushedns ;1 nIngIAN 2567
elasanns © 299 wii 5 ouugyyin duaduiu Sunedles Jminsees FuiTiesnzi © 1-10 nIngAn 2567
forfoggndn ¢ Ui laendHd i Gvnww) fufieeneny 10 nangiA 2567
Fiumadis MATEEE
Aiusatng wedugmdl favang (3-011-9-0050)
V3 (0a. il 10d. maudans iwadla dria (2-011)
wisdines EEEIGHEY] ADU gaszungsihitaainda SATs Ansmsg
pH Electrometric Method (4500-H' B) 7.91 5590
Total Suspehded Solids -(r‘ng/L) Total Suspended Solids Dried at 103-105 °C 4.6 Taiihiu 50
(2540 D))
Total D{ssolved Solids (mg/L) Total Di.ssolved Solids Dried at 180-°C 136 Taiufu 3,000_
(2540 C.)
_BODS {ma/L) 5 Day BOD Test (5210 B.) & 8 TailAu 20
Membrane Electrode Method (4500-C G.)
aase & Oil {ma/L) Liguid-Liquid, ParTitiDn—Gravimet-ric Method <2 iﬁl;ﬁu 5
(5520 B.)
W (ma/L) h;a-cro—Kjeldahl Method (4500-N,, B.) & 9.2 : TaiiAu IOB
Titrimetric Method (4500-NH, C.}
RUBG):

dnwngrate: wiadls azneudnlae

. | 4 . y o
ANLTMITIU = U‘iﬁﬂ"lﬁfﬁzﬂ‘i‘)ﬂqﬂﬂﬂﬁﬂﬁu L3Ed f'I"I'Ir‘I‘L!ﬁlJ'TB'I‘ﬁj"l‘uﬂ'lUﬂllﬂ"l‘ﬁsu"lﬂu'm{lﬁ'lﬂiﬁN’m W.A. 2560

' 2
AuasgI

uazAlsENBUNITYAATNTIY WA, 2559

Method

Standard Methads for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24“‘ Edition, 2023,

w - . v - s L =
UsEnNIANTENT _ININEINIa TS RLaE EalIngal 1389 ﬂ’m‘uW.I"IGI‘EE'TUFH‘LIFJ!Jﬂ'ﬁ'iﬁll']EIu']ﬂQ%’!ﬂT'iNWEQﬂﬁ’mﬂ‘iﬁl URMEREWNTIN

- A e - P ]
HENTIATIVIAT IRV UTB LawIzdIatNT lvinsATEiyinLy

Vudndnemgausamnaiwsziiissndulaghildveygarnuisniuaedineaidnes

ﬁya“’:gum

(uamuiyun nasun)
2-011-A-0027
rmumnfasiiaais
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Ref. No. WR108/08/24 Report No. 2408/048
262/12/66
a ¢ ¥ &
i'lEN1uNﬂﬂqi?Lﬂ'§13“ﬂmﬂ1wu1WQ
Trsans Ui loansid 91im (uwawu) fuiitushadna 5 Aaau 2567
TAssmsugnABuLAULEnN (Condensate) uiisusiatine 5 @Ay 2567
finalAsanis 299 wyj 5 auuayiv Mualaiu Sunadias Jminszees ez 5-15 davmau 2567
fo/iaggndn viH loanand 9110@ (uvau) fufgenaienu 15 dewmu 2567
FAufeta ATLEN
fifiudaadng wedun1d dazany (3-011-3-0050)
U3t 1oa.if.ied. Aoutana wedla i (-011)
wiafiaeg Wi ADU gaszunstiteninda SATs Anasg
pH Electrometric Method (4500-H" B.) 7.85 5590
Total Suspended Solids {n:g_/.L_} -T_otal Suspended Solids Dried at 103-105 'C _ 3.6 . T 50_ il
(2540 D )
Total Dissolved Solids (me/L) Total Dissolved Solids Dried at 180 °C o 192 Taliiu 3;-.000
(2540 C.)
EC_)Ds B (me/L) 5 ﬁay BOD Test (5210 B.) & [ a4 __Tﬁii:ﬁu 20 i
Membrane Electrode Method (4500-0 G.)
Giease Bl - krr{g_/L) Liquid-Liéqu;d, Partition-Gravimetric Method ) Lifus
(5520 B.)
TKN (mg)]  Macro-Kjeldaht Method (4500-N,,, B) & 5.4 ik 100
Titrimetric Method (4500-NH, C.)
TR

dnwnisnaena: la nenaudnies

' [1]
AneTg =

; @l
AWIASEI =

4 . ¥
U‘iﬂ!’l"lﬁﬂ‘i&’ﬁiﬁﬂl‘ﬂﬁ‘]ﬂﬂﬁ&l 1389 NTWUANIATTIUATUANATIIEUIBUIM

v
=

u.axwmﬂssnaumiqmmumw 1./, 2559

Method

597A13997U WA, 2560

ar a - o 3 L -
U'i:.f'ﬂﬂﬂ‘531‘1ﬁ'1\‘I'I'!'i'MJWﬂiﬁiiuﬂﬂﬂuﬁﬁﬁdkkﬁﬂﬁau (S FI'T'H'HFIJJ'T91'EE"I'LIWJ'Uﬂ‘ﬂ.m'1?T:U"!EJUW‘VIGEIWHINMU’F]‘FIH”MH'E‘?M URLARTIWATIN

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, Zlflr'h Edition, 2023.
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Ref. No. WR047/09/24 Report No. 2409/029
262/12/66
~ ¢ 2 &
‘i'lEN"I'LlNﬂﬂ"l‘i'ltﬂ‘a"'lgﬁﬂ‘mﬂ'lwuqﬂﬁ
Tazang ¢ U3t loendnd dhim i) fuiiiudaesne  : 2 fupeu 2567
TassnsiunAawAulEm (Condensate) Judusiagne 2 fueeu 2567
fixalasenis : 299wy 5 auugywIn mualladu dunalies Swidnszees Huiiasiedt © o 2-12 fiusneu 2567
Jositoggnin  : UASW leandAE e (umew) fuiteenmienu ;12 funsu 2567
TWfudegn 0 woudi
Aitfiuogna : wgdugmd denie (3-011-9-0050)
U3t odt it os. poudane wasda S1im (3-011)
wisilnad Whansd ADU assuisirfieannils SATs Anmsgn T
pH _ Electrometric Method (4500-H" B.) 7.80 5.5-9.0
Total Suspended Solids (me/L) Total Suspended Solids Dried at 103-105 °C -_—_:3_ - hlifiu 50
(2540 D)
Total Dissolved Solids i (mglLi " Total Dissolved Solids Dried at 180 C 206 Taisiiu 3,000
(2540 C.)
Eons - - _(mg/L) 5 Day BOD Test (5210 B) & 5 Taliiu 20
Membrane Electrode Methed (4500-0 G.)
Grease & Oil (mg/L) Liquid-Liquid, Partition-Gravimetric Method - <2 I .iﬁi;ﬁu 5
(5520 B.)
TKN {mg/L) Macro-i;i;;%-dam Method (4500-N,,, B.) & - 8.6 - ‘hitﬁu_mﬂ .
Titrimetric Method (4500-NH, C.)
nEL:
dnweuesadgne: wiedd nenawdnay
ﬂ"nmmgwm = UsEmIAnSENTgEEIMNTTY 1399 r‘hﬁummmigwmw]um'mmﬂfwﬁamnismu w.A. 2560
Fi"l&l"lﬂij’lum = UszmAnsevriminenssTAuaruadon For Smunnnspumusumsssuisthiinnlsaugramnssy UANGARIMNTTY

ua:mwssﬂaumﬁqmmmﬁu WA, 2559
Method

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, Zﬂfh Edition, 2023.
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Ref. No. WR025/10/24 Report No. 2410/009
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a ¢ g &
'5"|ElQ'luﬁdﬁﬂ']‘i'llﬂ‘sq?zﬁﬂmﬂ’l‘?‘lﬂﬂwﬂ
lasanis vith leadfid d1dm (umvw) Fuilifiushotine 1 a1en 2567
TAssn1susnAswAuaY (Condensate) Juilsusiadng 1 ganAu 2567
firalazanis 299 wy 5 auugyIn dualdaily sunailes minszees Fuidiraes 1-10 aanAY 2567
Ho/itotgnin uith laa1did 91im (uvvw) fuileanmeny 10 gans 2567
Wiiudesn NN
Hiftushada wedug1al dazang (3-011-9-0050)
Uit 1.t 0a. neudans waiia aia (-011)
vsfined EERIG ] ADU yassunetiiisninds SATs Amnasg’
pH ~ Electrometric Method (4500-H" B) 7.98 5.5-9.0
Total Suspended Solids (me/L) ?o-tgl-éuspended Solids Dried at 103-105 C 5.2 laliAu 50
(2540 D)
Total Dissolved Solids (me/L) Total Dissolved Solids Driedat180C | 142 o TaitAiu 3,000
(2500 C)
ﬁ o _ (me/L) 5 Day BOD Test (5210 B.) & 7 | wAuz
Membrane Electrode Method (4500-0 G.)
Grease & Oil - (mg)[)_ T Liquid-Liq(H, P:cmition-Gravimetric Method <2 Wiifiu 5
(5520 B.)
TKN (me/L) - r{n_auéro-Kjeldahl Method (4500-N,, B.) & 9.3 TailAiu 100
Titimetric Method (4500-NH, C.)
viangme:
dnwaeinada wdatla nvnawdnten
funmsgn’ = Useniansewsaeamansn (e vumnAsgILRIUARITSIRBieaInlsa e, 2560
fanmsgn” = UssmiansevsdeondnennsssuuAuasiuanden dee Avusmmspumununtsssnahiiinlsnugeamnsy daugaavnssy
UAELYAUSENBUATIEAZIMNTIN WA, 2559
Method = Standard Methads for the Examination of Water and Wastewater, APHA, AWWA, WEF, 2" Edition, 2023.
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MBURANTIATIZRRuAINIe
TAsanis o U5wm leendig daim () Fuiiusegne 7 weATneu 2567
TasamsienAaumuEn (Condensate) fuisusagna 7 WgARnnau 2567
fiddlasans D299 vy 5 ouugyiv Mualuiu suneudles Yminsrees Tuitiasz 7-18 nein oy 2567
fo/ileggndn ¢ U3 leendild daim () Fuileansneau 18 wgAin1gu 2567
Wfludedls  : wuud
Hifiushagng © wedu) il dseane (3-011-3-0050)
U3tV 1ea it ea. poudens weiia $1in (2:011)
winilines Wi ADU gaszuiethiteninds SAT aunasg’”
pH Electrometric Method (4500-H' B) 7.80 5.5-9.0
;o_t_a;l;;spended Sollds (me/L) Total Suspended Solids Dried at 103-105 C - 83 Taitfiu 50
(2540 D.)
;_F;taﬁj.is_s;u;d Solids (me/L) Total Dissolved Solids Dried at 180 'C N 232 : Taifiu 3,000
(2540 C.)
BOD, (meg/L) 5 Day BOD Test (5210 B.) & 6 Taitfiu 20
Membrane Electrode Method (4500-0 G.)
Grease & Oil (mg/L) Liquid-Liquid, Partition-Gravimetric Method <2 lilfiu 5
(5520 B.)
TKN (me/L) Macro-Kjeldahl Method (4500-N,, B) & 8.2 | tidut00
Titrimetric Method (4500-NH, C.)
neL:
fnwneshatne: wiftedla nenaudntae
fumsgn = US¥NANTENT9gRamnTsn 1389 MvumIAIEINAIURUNISTRUIETNanInlssny wa. 2560
fumsgn” = Uszmmnsmnminenssssunisaviuondey Fes fmumnasgumuRunmsssusthissnlssnugramnTsy daugramnssy
WALlIAUTENBUNITYRATMNTIY W.A. 2559
Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, ZELKh Edition, 2023.
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'i"lﬂunﬂﬁﬂﬂ‘iamﬁ'}&‘ﬁﬂmﬂq'?ﬂéﬂﬁﬂ
TAsans Uiwm leansivd 41w (umww) Juiliushene 2 Sunnay 2567
Tasamsusnaawauay (Condensate) Fuiisudating 2 funeu 2567

AwalAsanTs 299 wyi 5 auugyin Auadaiu sunailes Yminszeas fuiimsied 2-12 5unAu 2567

Fa/fotgnén U3t leanind 91im () futeanyeau 12 Sunnau 2567

FBiuet wuud

Aiusedng wgdenndl dsers (3-011-3-0050)

U3t 1oa.flLoa. reudahe wedda 1 (2-011)
winfiaed ERIGTEY ADU 3aszunstiiieainds SATs Anannsg’

pH Electrometric Method (4500-H" B.) 7.89 5.59.0

Total Suspended Solids {mg/L) Total Suspended Solids Dr‘léd at 103-105 °C N 6.9 _ _ Taitfiu 50 .
(2540 D.)

Total Dissotved Solids (me/L) Total Dissolved Solids Dried at 180 °C 234 | i 3,000
(2560 C.)

BOD,  (me) 5 Day BOD Test (5210 B) & . 7 _ Liduz20 |

Membrane Electrode Method (4500-O G.)

.Grease & Qil _ (me/L) Liquid-Liquid, Partitio;'l—G_ravimetric Method - <2 Tadifiu 5'
(5520 B.)

TKN (myL|  Macro-Kjeldahl Method (500-N,,, B) & 6.3 Lidu100

Titrimetric Method (4500-NH, C.)
VNEWR;

Anunizdnage: waada renswdnlsy
, 1

funmsgu =
. @

AunAsg =

LavLUAUIZNBUNNTYRATMNTIN WA, 2559

Method

UsEMANTENSNATMNTTY (509 MVUAIASEIUAILANNITTEUIETTINIALSIY A, 2560

ar a = < o i -
ﬂ‘s::mﬁniwnamwa"miﬁ‘i‘mmmﬁsmumﬁau L3849 n'mummmg'numur;umii=mHu“lmmniﬁwmqma'mn‘i‘iu UALGAATMNTTY

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24‘h Edition, 2023.
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Report No. 2407/037
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262/12/66
a ¢ v &
'5‘151QﬂﬂNﬁﬂﬂﬁ'ﬂLﬁﬁﬂﬂﬁﬂNﬂWWUWﬂﬂ
A5 Uit laednd die o) Suilifudotig 1 nangAL 2567
TAzan1susnAsuREY (Condensate) fuftfudaegna 1 nsnpAs 2567
fiilasins 299 w5 oUUAYAN Aualuliu Suneidiss Sminszyes Suiiase 1-10 nIngAu 2567
Ta/ftoggni Uit leandiid $1m (o) fuisanvisnu 10 N3nQIAY 2567
FAfiusdia WUUTe
giiudarg wede)1dl dswuns
V3t oa.iloa. roudaie wedla e

wisiiined Wimr ADU1 Outlet CPI AATEIY
Temperature ‘o) Labaratory and Field Methads (2550 B.) 247
oH Electrometric Method (4500-H" B.) 7.09 5.0-9.0
Total Suspend;d Solids (me/L) Total Suspended Solids Dried at 103-105 'C 12.8 Talifiu 70

(2540 D.)
.BODE Emngi 5 Day BOD Test (5210 B.) & 80 TaivAu 1,200_ '
Membrane Electrode Methed (4500-Q G.)
oD (mg/L) Closed Reflux, Titrimetric Method (5220 C.) 171 Laivfiu 6,000
{-E-re_as-e & Oll [rﬁgfL) Liguid-Liquid, Partition-Gravimetric Method 5 ;Liil,_ﬁ‘u_us_[}
(5520 B.)
Mercury_ (ma/L) Cold Vapor Atomic Absorption <0.0005 _TLliLﬁ;J 180
Spectrometric Method (3112 B.)
-Benzene {mg/L) Purge and Trap Capillary-Column 12,94 S
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)

HRLTU
Fnunrdiage: wasila sznaudnlos
ATUINTTTY = Specification From Production Plant
Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 26" Edition, 2023.
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262/12/66
a ¢ g &
'5'1mmwammm':r'lquumwmm
Tmsans Ui loaiid i (umaw) fuifiushogng 5 AaAu 2567
TasensusnAauEeuEy (Condensate) Suitsusath 5 davmu 2567
Afdlazans 299 wyj 5 nuuguin Mmuaduiiu Sunadles fiinssues Fuiiised 5-15 AaAy 2567
To/fotignen U3t leoiRd 1 (vwn) Fuilansieey 15 AmmAu 2567
Tiiusetig wuudng
fiudegn WSy 1Al Tseane
Ut Loa.f.1od. roudiana wasia Saie
ysfnes F5asnent ADU1 Outlet CPI AATEY
Temperature 0 Laboratory and Field Methods (2550 B) 30,2 -
oH Electrometric Method (4500-H' 8. 6.85 5.0:9.0
Total SQ;;;e;ded Solids (_n;/LJ Total Suspended Solids Driec at 103105 °C | 30 Taiiiu 70
(2540 D.)
80D, (mg/L) 5DayBOD Test (52108)& | 78 i 1,200
Membrane Electrode Method (8500-0 G.)
oD {me/L) Closed Reflux, Titrimetric Method (5220 C.) 166 TaitAu 6,000
Grease & Qil (me/L) Liquid-Liguid, Pér_tition—Gravimerric Eeﬁ-ﬂod . 4 . ;lﬁLﬁu 50
(5520 B.)
Mercury (me/L) Cold Vapor Atomic Absér;{tioﬁ <0.0005 Tadifiy 180
Spectrometric Method (3112 B.)
Benzene i (Tg/l} _Purge and Trap Cap-illary-CDLumn 13.6_5 =
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
wnewme:

dnwmediedie: wiesdla senaudnday

AATEIY =
Method

Specification From Production Plant

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, S:‘ffh Edition, 2023.
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Report No. 2405/029

262/12/66
= ¢ y ¥
“5'1EN']‘LINE‘IH"Il'i"JLﬂ'i'lzﬁﬁ'EHﬂWW‘u’l?N
Tassms Ui laon$id e (i) Fuiitusaatng 2 ffueneu 2567
IassnsuonAauLAuLEn (Condensate) Tuiisusating 2 fiuenou 2567
findlasenis 299 v 5 puugyiv svallaniu Sunaules Yminszees fuiianz 2-12 fiusneu 2567
{o/fegqnA viw 1001908 dim (i) fuiisaneau 12 fiugneu 2567
Foiusedia wuuie
HifiusaE wedun 1Al dewnne
USHW 1od i ed. raudaia wedla S

wnimad Wierei ADU1 Outlet CPI ANASY
Temperature ) (‘o Laboratory and Field Methods (2550 B.) 35.2 % _ )
pH Electrometric Method (4500-H" B.) 6.16 5.0-9.0
Total Suspended Solids {mg/L) ol §|;tspended Solids Dried at 103-105 °C 6.1 TaitAu 70

(2540 D)
-BODE {mg/L) 5 Day- 80D Test [Eo B) & 113 it 1,200 |
Membrane Electrode Methed (4500-0 G.)
coD (mg/L) Closed Reflux, Titrimetric Method (5220 C)) 236 Taitfiu 6,000
Grease & Ol (me/L) Liquid-Liquid, Partition-Gravimetric Method <2 TaivAu 50
(5520 B.)
Mercury (me/L) Cold Vapor Atomic Absorption <0,0005 aiviiv 180
Spectrometric Method (3112 B.)
-E;enzene - {me/L) Purge and Trap Capillary-Column 7& - -
Gas Chromatographic/Mass Spectrometric
Metriod (6200 B.)

VLI

dnwnzsneene: wisdla rznaudniae

Amsg =
Method =

Specification From Production Plant

h
Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24t Ediition, 2023.
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1/1

g = 8.P.S. CONSULTING SERVICE CO., LTD.
?:'?}\_ ¢$ 7 ﬁanmm’&fﬁu 24 ounvmaludu ua1a90ima l.'ﬂﬁ'\‘!l.'q?i'ﬂ‘i NI 10900
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Ref. No, WR022/10/24 Report No. 2410/009
262/12/66
a ¢ 5 &
‘5’1ﬂa'luwamsmmwwqmmwmm
Tasans UTth laodfid ddm wnww) FuiFusaeng 1 panAl 2567
lasinisusnAsu@uLEay (Condensate) fuiifushadh 1 gaiAy 2567
fiilasans 299wy 5 nuuguadn Aualadu dunedias Twminszees Tuiiesed 1-10 fanAu 2567
%o/faganfn U3t leansiid daitm (uvnow) Fuileenmonu 10 gy 2567
Wiiused wuudn
fiiushadn wedugnia dsero
V3t 10d.it 10a. reudana wedda Sain
winiinad Sansd ADU1 Outlet CPI ARSI
Temperature 3 Q) Laboratory and Field Methods (2550 B.) - 36.3 B -
pH Electrometric Method (4500-H' B.) 6.54 5.0-9.0
Total Suspended Solids (merL) Total Suspended Solids Dried at 103-105 C 25 | Widuno
(2540 D.)
BQOD, ) (me/L) 5 Day BOD Test (5210 B.}g B 68 _ Talifiu 1,200
Membrane Electrode Method (4500-0 G.)
coD (me/L) Closed Reflux, Titrimetric Method (5220 C.) 172 Taitfiu 6,000
aease & Oil (me/L) Liquid-Liquid, Partition-Gravimetric Method 3 - laiiiu 50
(5520 B.)
Mercury (mg/Lj Cold Vapor Atomic Absorption <0.0005 Tlaiviu 180
Spectrometric Method (3112 B.)
_Benzene - (me/L) Purge and Trap C_apillary-Column 4.384 =
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
“u"lulﬁ‘lf‘l!

g ar i - = L3
amenzietns: maedla eznaudndes

ANATEIN =
Method =

Specification From Praduction Plant
Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24&' Edition, 2023,
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a ¢ 3 &
‘J'IEJQﬂUNaﬂqﬁ?Lﬂiqgﬁﬂmﬂqwuqﬂq
TAsan1s uivm looiid daim ) Sufiitusotne 7 worAnBU 2567
lasanisuenAauauEy (Condensate) Fuitfusheeng 7 woAinou 2567
fiddlazenns 299 wy 5 ouugudv Mmualaiu Suneiies Sminszuas Fuitiase 7-18 woednieu 2567
To/iaggni UTEm laonsid 91 @) Fuiloansiey 18 wgATnIey 2567
FBiiuseeng WUUT
Kiiudegn wedu1dl T5zny
U3t Lo e, reudans woild $1im
winiinas Ahaned ADU1 Outlet CPI AATFIU
Temperature - (0 Laboratory and Field Methods (2550 B.) 38.3 -
pH Electrometric Method (4500-H" B.) 6.72 5.09.0
Total Suspe;ded Solids (me/L) Total .Suspended Solids Dried at 103-105 °C 6.1 Taiifiu 70
(2540 D.)
ﬁ— o (me/L) 5 Day BOD Test (5210 B.) & 45 Taivfiu 1,200
Membrane Electrode Method (4500-0 G.)
coD {mg/L) Closed Reflux, Titrimetric Method (5220 C.) 153 i 6,000
Greas_e-& Qil (meg/L) Liquid-Liquid, Partition-Gravimetric Method 3 Tadifiu 50 E
(5520 B.)
Mercury i (rme/L) . Cold Vapor Atomic Absorption ;(_).0005 Tailfu 180
Spectrometric Method (3112 B)
Benzene B (me/L) Purge and Trap Capillary-Column 1.569 -
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
VUBILWR):
ANz waadla nenaudntas
fi’li.l'm'iﬁ"lu = Specification From Production Plant
Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24" Edition, 2023.

= 'y wo v oo a &
HENIRTITUATIEWUIUTDUANIZATEEN d‘mﬂﬂ‘}ﬂ WNATIEVITIU

WudndieenusansanTinnsiisdnlaghiliueyymanuisntumednunisnes

S

Y TR ¢
(U4a19754 UUMIFND

'S

drumiasliage

..... Y 1,67

)

F1201-14/21-01-23/1082411



o o - -4 da . 0w
. _ U3y 19d.W.1ad. ABUKAGN LYBIIT NG i
g %= 8.P.S. CONSULTING SERVICE CO., LTD.
% & 7 anvwnaTodu 24 ouuvaTodu wanaeanvs wAaqdng n31nwY 10900
'f}ow. naﬁi&‘e@ ;ls_ni Phahoi',lulhi_n 24, l?hanulynmln Hu..‘ Jt?ntnpol, ;hattnchak\ Bangkok 10800
el : (662) 939-4370-72. Fax : (662) 5134221 E-mail : sale@spscon.com.. www.spscon.com
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y w
SIIIUNANITIATIZRAMA WU
TAsans vsum loa1ind 91dm (uvnwu) uiliiusaei 2 Sunmu 2567
Tasan1suenaawauLEn (Condensate) Fuiisushate 2 §unAu 2567
firlasams 299 wy 5 puuaYEIv Muadaiu Sunauiss Jminszues Fuiiasest 2-12 funmu 2567
Fa/flatgnén uin leaniid d1im () fufieanseau 12 Ay 2567
AWiiumaeng WU
itushagn wedugnydl dsene
U3t Leatit 1ed. reudans weiia S
wisfines EEE LR ADU1 Outlet CPI AnnasgI
Temperature (Q) B Laboratory and Field Methods (2550 B.) 390 -
pH Electrometric Method (4500-H" B.) 7.02 5.0-9.0
Total S_uspen.déa Solids (me/L) Total Suspended SoLi_tis_E)_ried at 103-105 °C 147 liiiu 70
(2540 D.)
80D, o (me/L) 5 Day BOD Test (5210 B) & 34 i 1,200
Membrane Electrode Method (4500-0 G.)
coD {me/L) Closed Reflux, Titrimetric Method (5220 C.) 127 Ty 6,000
Grease & OIL (me/)|  Liquid-Liquid, Partition-Gravimetric Method 3 Tl 50
(5520 B.)
Mercm-ny (me/L) Cold Vap_or.)-ﬁ\tomic Absorption <0.0005 Tifiu180 |
Spectrometric Method (3112 B.)
.E_ie_r_iz_éne (me/L) Purge and_Trap_ EapilLary-Column 0.5567 o=
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
wnuwe:

Fnunueiiade: wiedla rznoudniios

Ammsgy =
Method =

Specification From Production Plant

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, Zﬂm Edition, 2023,
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262/12/66
‘E'IEI\‘I'IHNE?H"I?%LﬂiﬂﬁﬁﬂmﬂqWﬁqﬁﬂ
Tasanis Uivn laoiid Srim @) Tufifushedie 1 nangIAY 2567
Tassnsuenmauaulan (Condensate) Tuitfudhedns 1 nINgIAL 2567
filasans 299 my 5 nuugyin Aualntu dinadias dminszees Tuititasied 1-10 NINGIAL 2567
fo/iotjgndn U5 lea1diAd i (i) Fuitmansoay 10 nIngIAN 2567
Tifuden wuudaeg
IMEREL N wgdegnal T3z
Uit Laa fl.i0a. AoudaRs wafla Sfe

wisniiaed FWUATIN NTU Outlet CPI ALIATFIU
Temperature ('Q) Laboratory and Field Methods (2550 B.) 329 -
pH Electrometric Method (4500-H" B) 9.02 7.0-10.5
Total Suspendec-t Su;ili-ds (me/L) TotéL-Su;p_e;dé Solids Dried at 103-105 'C 3.5 ] Tifiu 70

(2540 D)
ﬁ)i (mg/L) 5 Day BOD Test (5210 B.) & 2 iu‘ Wid 300
Membrane Electrode Method (4500-0 G.)
CoD (me/)|  Closed Reflux, Titrimetric Method (5220 C.) 25 lalifiu 630
Grease & Oil (ma/L) Liql:l;diiqu[d, Partition—Gravi_me-tr[c I\;l_ethod <2 iu'l,ﬁu 500
(5520 B.)
Mercury (mg/L) Cold Vapor Atomic Absorp_tian <0.0005 s
Spectrometric Method (3112 B.)
Benzen-e. - {mg/L) Purge and Trap Capil_Lary—Columﬁ N : 0.6148 =
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)

“u']ﬂl“?!:

dnwnzinatne: Ta aznawdnioy

ANATEIE =
Method

Specification From Production Plant

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, Zﬂ'[h Edition, 2023,

HAN1IRTINATIEVT T UTRNaN e MR lmin s TieT it

VudadeTauRanIaTIR R wAissudleaWliFuaygimen v snuanednuaidnes

AU

(UnaTIVIYUNT VIDIUN)

genuAuia sl

F1201-14/21-01-23/JOB2407




U34N 10d.7W.10d. ABUYRHN 1WasIE NNG

¥

o WaLn
.

% G
6l
A &

Ref. No. WR106/08/24
262/12/66

Tasans

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

oF 7 gaavmalody 24 ouunnalodu wuiaauna mmqﬁm njmnn 10900
7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompol. Chatuchak. Bangkok 10800
Tel : (662) 939-4370-72, Fax : (662) 513-4221 E-mall ; sale@spscan.com.. vww,spscon.com

Report No. 2408/048

FINUNANITVATIZAAUANUNINS

o d e

1/1

Uit loanifi@ $ie (i) Tuniuada 5 Al 2567

Tasan1suunAsuLAULEY (Condensate) Fuitzushode 5 damAy 2567
fiRilasans 299 wy 5 auugydv Aualatu dunedias Swminsseas Fuitiiasievt 5-15 davnAu 2567
Fa/Modgnen vism loansid 911im (umou) Futeonsrsay 15 awAu 2567
Afudaeens HUUT99
Afiudaegn PREGE b RTEET L

U3tV 10a.71.10a. naudai waila s

wisdiaas et NTU Outlet CPI Aunasg
Temperature Q Laboratory and Field Methods (2550 B.) 33.6 B
pH Electrometric Method (4500-H" B.) 8.09 7.0-10.5
T_ot; _Suép_éra;d. 5:@5___ Rgl_l_) -Total Sus;-:.renjjed -SOlidS Dr.i-ec_i at 1£1d5_°c _ - -3:.2 - Taivfiu 70
(2540 D.)
BOD, (rng/L_J 5 Day BOD Test (5210 B.) & 3 _ Taitfiv 300
Membrane Electrode Method (4500-0 G.)
CoD (me/L) Closed Refiux, Titrimetric Method (5220 C.) 38 Tuifiu 630
Grease & Oil (me/L) Liquid-Liquid, Partition-Gravimetric Method 3 laiiiu 500
(5520 B.)
Mercury (mg/L) Cold Vapor Atomic Absorption <0.0005 -
Spectrometric Method (3112 B.)
Benzene (mg/L) Purge and Trap Capillary-Column 1.320 N s
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)

Wnevie:

Fnunizdiade: la aenaudnilae

Ay =
Method =

Specification From Production Plant

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, .?rfh Edition, 2023.
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:1 1=
g £ 8.P.S. CONSULTING SERVICE CO.,, LTD.
s,‘; 7 'ﬂﬂﬂWHﬁTﬂﬁu 24 E'lﬂﬂ'ﬂ{ﬂ‘{ﬂﬁﬂ W90 U i‘ﬂﬂil[-]‘i’ﬂ'i "’%31“\1'1 10900
"%._) ‘-_‘&b 7 Soi Phahclyothin 24, Phahalyothin R, Jompol, Chatuchak. Bangkok 10900
% pauie® Tol : (662) 939-4370-72 Fax : (662) 513-4221. E-mali : saledispscon.com.. wwve.Spscon.com

Ref. No. WR045/09/24
262/12/66

Report No. 2409/029

FIEITURANITIAATIENAMNINUIN

71

Tasans U3 laansid dhrm (uvnaw) uiliitusedn 2 fiusou 2567
TassnsuunAguiAulan (Condensate) Suntuseeng 2 fiueneu 2567
fifdlAsnis 299 wy 5 ouugyIv shuadaiy Sunadies Yminszees Fuiiaszs 2-12 fiugnuy 2567
fa/fioggnin U3ew leanind 42 (omaw) fueanswanu 12 fugeu 2567
FAurpeg wuude
fifiudetng windeg 17 dewie
ISV eaf.od. Aeudans waiia diia

wisilnod EEpGEART NTU Outlet CPI AR
| Temperature (Qf  Laboratory and Field Methods (2550 B.) 28.8 = ]
pH Electrometric Method (4500-H" B.) 8.61 7.0-10.5
Total Suspended Solids (me/L) Total Su.;pended Solids Dried at 103-105 °C i 29 Taifiu 70

(2540 D.)
BOD; (me/L) 5 Day BOD Test (5210 B.) & 6 lalvfiu 300
Membrane Electrode Method (2500-C G}
CoD (me/L) Closed Reflux, Titrimetric Method (5220 C.) 32 TaiLfiu 630
Grease & Oil - (me/L) Liquid-Liquid, Partition-Gravimetric Method 3 - LivAu 500
(5520 B.)
Merc_ury - (mg_/L) Cold Vapar Atomic ;ﬁ\bsorption <0.0005 -
Spectrometric Method (3112 B)
Benzene (mg/L) _Pu;g_e and Trap Capillary-Column | 0.4388 1
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
VaNBLR):
Enunriiedne: mdedla nznaudniay
FA1UATIIY = Specification From Production Plant
Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 2" Edition, 2023.
HAMSATITIATER STt e et s e iy
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g £ 8.P.S_CONSULTING SERVICE CO., LTD.
2 & 7 sounmaledy 24 ouunwalodu wusewma waegdng njunm 10900
'-5,’;% . %\\é‘“ 7 Soi Phahaiyothin 24. Phaholyothin Rd.. Jompol. ’Fnatuc.hnk_ Bangkok 10800
. Ao Tel ¢ (662) 939-4370-72. Fax + (662) 513-4221 E-mail : salaspscon.com., wiw.spscon.com
Ref. No. WR023/10/24 Report No. 2410/009
262/12/66
BURANMTIATIANANIIS
TAsanTs U5 Taoning 91 (umavw) Juiliiusatng 1 manmu 2567
TasensuanmaumuLEn (Condensate) Fuitfusate 1 Ay 2567
fialasenis 299 vy 5 nuuayedv Aualadu dunoudias fminszea Tuiiiasis 1-10 manAy 2567
Forfoggnin Ui leoniiid 91 () fuilesnsraau 10 panAs 2567
Fifvsatn BUUTN
fuitusntng sy 1y dzane
V38 o7 1ed. meudana wasid darin
winiimed FFunTzv NTU Outlet CPI AnnnIgu
Temperature (‘Q) Laboratory and Field Methods (2550 B.) 33.5 #
pH Electrometric Method (4500-H B.) 8.84 7.0-10.5
Total Suspended Solids (mg/L)|  Total Suspended Solids Dried at 103-105 °C 2.7 Lidiu 7o
(2540 D.)
BOD, (me/L) 5 Day BOD Test (5210 B.) & 2 Tiifi 300
Mermbrane Electrade Method (4500-0 G.)
oD {me/L) Closed Reflux, Titrimetric Method (5220 C.) 32 Tdifu 630
Grease & Oil (r-ng/L} _L.i_c-;-uia-Liquid. Partition-Gravimetric Method 4 laitAu 500
(5520 B.)
}\d;c&r)-r__ a (me/L) - Cold Vapor Atomic Absorption <0.0005 -
Spectrometric Method (3112 B.)
Benzene - R (me/L) Purge and Trap Capillaryzr;gurr:r; N __—1_-?_&5 T =
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
ARG

& o ] = L3
ANEUSATBET: winadla mﬂamﬁ nuag

ARATE =
Method

Specification From Production Plant

th
Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24 Edition, 2023.
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g + S.P.S. CONSULTING SERVICE CO., LTD.

EN & 7 aaswnaladu 24 vuwialoby uwuwanva wagdng nsamm 10900
" % éa 7 Soi Phaholyothin 24, Phaholyothin Bd., Jompel, Chatuchak. Bangkok 10900

o, ;T
% apue® Tal : (662) 939-4370-72. Fax ; (662) 5134221 E-mail ; saledispscon.com., wwav.5pscon.com

Ref. No. WR365/11/24

Report No. 2411/130

11

262/12/66
a ¢ 5 &
'3‘1Hﬂ'mwam'i’am'i‘]sw;mn'mu'ma
Tasams udwm laoiid dim v fuiliiushagie 7 werRnIeY 2567
IAsansuenAaUIAULEY (Condensate) Fuilsueen 7 noAIneu 2567
finalAsanis 299 vy 5 nuugyin dualuily dunewdist Sminszeas fuitiiasivd 7-18 WeeRnieu 2567
To/aggndn Uit leoniiid 41 (omww) fuitsansieny 18 woAIneu 2567
FBiiuedns LUV
Avfiumaeg wwdugnd dszay
U3t Loa.fiLoa. Aeudana weida $1in

wsfinod Waam NTU Outlet CPI AunTgIU
Temperature (c) Laboratory and Field Methods (2550 B.) 328 :
pH Electrometric Method (4500-H" 8.) 8.04 7.0-10.5
'T_otat S_u-s_p-e;@et_j _s_ot}éé a '-(Tng}i.) Total Suspended Solids Dried at 103-105 °C 10.6 Taliiu 70

(2540 D.)
BOD, (mg/L)| 5 Day BOD Test (5210 B.) & 9 Liduso
Membrane Electrode Method (4500-0 G.)
cop (me/L) Closed Reflux, Titrimetric Method (5220 C.) 51 Taivfiu 630
Grease-éa a_ B (mg/L) Liquid-Liquid, Partition-Gravimetric Method . 3 lalAiu 500
(5520 B.)
_Me_rcury - THE/L) Cold Vapor Atomic Absorption <0.0005 -
Spectrometric Method (3112 B.)
Benzene — tmg]  Purgeand Trap Capillary-Column  0.3660 &
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)

‘H!..I"IEIL'W-:I:

anwmziedn: misdla menawdntiay

Awmsg =
Method =

Specification From Production Plant

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, Zl'-l-t|1 Edition, 2023,
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o o P o & da 6w
_ U3HY 199.W.10d. ABULAGN WBTIE MNNG L
2 2 8.P.S_CONSULTING SERVICE CO., LTD.
EX 7 woonnaludu 24 ouuwaloSu wuissauma wWeagdng n3amm 10900
"?,e @ 7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompol. Chatuchak, Bangkuk 10900
2 pguife®™ Tel ; (662) 930-4370-72. Fax : (662) 513-4221, E-mal : sale@spscon.con.. weaw.spscon.com
Ref, No. WR099/12/24 Report No. 2412/038
262/12/66
BURANTIATIERUAINT
TAsanTs st loansia 91im (unou) fuiliiudhagig 2 Sunnau 2567
Tasan1suanmauwmuian (Condensate) fuiidusedne 2 $unAu 2567
fisdlasems 299 wy 5 ouugyuIv fMuadaiu dunailas Jwminszen Juiiasei 2-12 Sunay 2567
Ho/flatanén Ustn loaniid 1 ) fuitesnstuau 12 SunAu 2567
Fifiushosna wuuia
TP BTN wedugya Usvany
V3t Lea.itea. peudais wadia e
windines EERIGERED NTU Outlet CPI AATEIY
Temperature (0 ~ Laboratory and Field Methods (2550 B.) 29.6 o
pH Electrometric Method (4500—H+ B) 8.36 T 0-10.5
Total Suspe:n_ded Sohds (me/L) Total Suspendeg_SOlids Dried at 103-105 C R 3..0 TadiAu 70
(2540 D.)
_BO_DE__ _ (me/L) 5 bay BOD Test (5210 B.) & - 3 TaiiAiu 300
Membrane Electrode Method (4500-0 G.)
cop (mg/L)]  Closed Reflux, Titrimetric Method (5220 C.) 38 aiiAu 630
Grease & Ol (me/U|  Liquid-Liquid, Partition-Gravimetric Method _ < iRy 500
(5520 B.)
Mercury R - (me/L) Cold Vap;:ur Atomic Absorption <B,60_05 -
Spectrometric Method (3112 B)
Benzene : _ {ma/L) Purge_and Trap Capillary-Column - R _0,0218 -
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
“Hqﬁlﬂﬂ'ﬂ:

Fnwnueinegne: wieda rznaudnides

AMIATEI = Specification From Production Plant

Method

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, Zﬂth Edition, 2023.

- A w v e - "
NANTIASITIATIERLS UTDAaNIEiIaEn aﬁ“lﬂm MR

udadeenusaniansnieszsiisnsdulnghiliiuaygmannuisnduaednuaisnes

boof

aw w oa o
(UnMEI97EU ‘u!.l\"l']ﬁ‘:"lﬁ}

ﬂ?ﬁéﬂu“‘e&mﬂ%}%‘

F1201-14/21-01-23/10B2412



_U3EW (9d.N.1a4d. ABUYAMAN 1B 1NG

&, .
2, ﬁau‘ﬁi\ﬁ\

Ref. No. WR049/07/24
262/12/66

£5.P.S. CONSULTING SERVICE CO., LTD.

vE 7 wnowwalaBu 24 ounvmaloBu uurssauwn waandng njamms 10900
zy éa 7 Sei Phaholyothin 24, Phaholyothin Rd.. Jompal, Chaiuuhat Bangkok 10900
Tel : (G62) 939-4370-72, Fax @ (662) 5134221 E-mall ; sale@spscon.com. www.spsean.com

Report No. 2407/037

TIIUNANITIATIZIAUAMNUIT

/1

1Asen1s Ui laaninid d1nm (wvnow) Tuiifudoadi 1 n3ngA 2567
TrssmakenAaumuay (Condensate) fuiisumadng 1 nsngAs 2567
Aflazams 299 Wy 5 auugyAv Avadady dunedias Swinszea SuifinTient 1-10 n3ngAM 2567
To/Moggndn uith leaniid 91 ) Fuiioansreau 10 nsngAu 2567
Wihumaeng AT TEeN]
Kiftusegn i) 1Id dszeny
U3t (ea.fed. Aoudads wedid Sl

e EERI R TFLT (Outlet) ANTATEIY
Temperature (‘o) Laboratory and Field Methods (2550 B.) 31.9 =
pH Electrometric Method (6500-H B) | 739 511
-'I;c_)t-ai-S.u.spenc-ied Solids (mg/L)  Total Suspended Solids Dried at 103-105 °C 4.0 Tlaiviiu 90

(2540 D.)
BOD, (/L) 5 Day BOD Test {5216 B.)E B 22 Taiifiu 500
Membrane Electrode Method (4500-0 G.)
CoD (me/L) Closed Reflux, Titrimetric Method (5220 C.) 133 Taifiu 3,000
G_rease & Oil {me/L) Liquid-Liquid, Partition-Gravimetric Method <2 "Lﬂl.ﬁ'u 100
{5520 B.)
Mercury {me/L) Cold Vapor Atomic Absorption ) <0.0005 -
Spectmrnetrc Method (3112 B.)
Benzene (me/L) Purge and Trap Capillary- Cotumn 0.5855 -
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)

VB,

w a2 0 = - L3
fnungiiats: waedla rznoudnias

fnATg -
Methad

11}

Specification From Production Plant

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, .?!Cfh Edition, 2023.
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] ’ U3t 109109, Apudad waly hiie W
g = 8.P.S. CONSULTING SERVICE CO., LTD.
.a.} ?;‘ 7 'H']LIN“HIEIG‘H 24 UHHNHRTUE“N WUIIRBHNA lmﬁaﬂ?ﬂ‘i I'I')wll.‘l‘l‘l‘l"l 10800
"9'% m‘\'@ 7 5ol Phahalyothin 24. Phaholyothin Rd.. Jompol, F:Tl-llall:hdk Hangkuk 10900
Ao Tel ; (662) 939-4370-72 Fax : {662) 513-4221 E-mall ; saledspscon.cOm.. Wiww.Spscon.com
Ref, No. WR107/08/24 Repart No, 2408/048
262/12/66
'3"'IElx‘i'l‘l.lf-!ﬁﬂ'l‘ﬁLﬂ‘i"lgﬁﬂmﬂ']W‘if‘]ﬁﬂ
Tasans o uTI leen TR 91 (o) fuilfudaedns ¢ 5 Aenau 2567
Tassnsuenaoueulay (Condensate) Tuifusedne 5 Aonew 2567
fiddlasans t 299 wy 5 ouugyHav dvadaiiu sunedies fminszae Tuiinsi i 515 Rwneu 2567
forfoganin - uSE leeniiid S Gamww) fufleenea ;15 Awau 2567
FWAvdede - wuudl
fifuat D wedug 1 dsenny
Vit 1aa.R1ea. reudahe wesla $1in
wines EEGERE TFLT (Outlet) AumTII
Temperature (o) ~ Laboratory and Field Methods (2550 B.) 28.6 -
pH Electrometric Method (4500-H" B) 725 511
Total S;;_J;ded Sohds_ o (ma/L) N _Total Suspended Solids Dried al- _IEHES g ¥ i 4.5 liifiu g0
(2540 D.)
BOD, (mg)|  5DayBODTest(5210B)& 10 Taiifiu 500
Membrane Electrode Method (QS{JD-O G.)
coD (mg/L)|  Closed Reflux, Titrimetric Method (5220 C) 89 Tlifiu 3,000
Grease & Oil (m;;.«; L) Liquid-Liquid, Partltlon-Gravrmetrlc Method - _2_ - - T 100
(5520 B.)
Mercury (me/L) _C_Ld Vap_or_A_tomlc Absorption <0.0005 _ ] =
Spectrometric Method (3112 B.)
Eenzene__ . {mg/L) .Purge and Trap Capillary-Column 68739 =
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
"r‘l?..l"!m“ﬁ‘l:
fnwnsanadie: la axnaudntay
Fhmﬂij'm = Specification From Production Plant
Method = Standard Methods for the Exarnination of Water and Wastewater, APHA, AWWA, WEF, 24" Edition, 2023.
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Ref. No. WR046/09/24
262/12/66

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

= - a
w7 gounnnTu8u 24 ounmmaleBy uwvenna wWAMINT NjINWY 10800
T & 7 Sai Phaholyothin 24. Phaholyothin Rd.. Jompel. Chatuchak, Bangkok 10900
Tel 1 {662) 939-4370-72 Fax : (662) 513-4221 E-mail : sale@@spston.com., www.SpSCOn.com

Report No. 2409/029

FIURANTITAATIZRAMN TN

11

Tnsans Uiwm laa1ind $aia (umaw) Fuifiuong 2 fueneu 2567
IassmsuanAauwmuen (Condensate) Fuilsuseg 2 fuengy 2567
finlaans 299 wai 5 ouugyav fuadaiiu dunadies fminseues Fuitiiasest 2-12 fugneu 2567
fe/ileggnin Uidw leaniid 92im (uvmnw) Fufteansiea 12 fugneu 2567
FBifusads wuudn
VR BTS wiedug 1l Sszany
U5 109, Led. Asudiane lwedid oin

vaniined Wi TFLT (Outlet) ANIATEIY
Temperature ('Q) Laboratory and Field Methods (2550 B.) 30.2
pH Electrometric Method (4500-H" B.) 8,04_ 5—11_ a
Total Suspended Salids {me/L) Total Suspended Solids Dried at 103-105 'C 6.0 Tifiu o0

: (2540 D.)
BOD, (mg/L) 5 Day BOD Test (5210 B) & a7  WiAusoo
Membrane Electrode Method (4500-0 G.)
coD (me/L) Closed Reflux, Titrimetric Method (5220 C.) 185 Tiifiu 3,000
Grease & Qil (ma/L) L‘|quid-Liquid_,.Partiti_o-n-Gravimélric Metho_d__ N <2 - ] mn_ﬁil,ﬁu 100
(5520 B.)
Mercury (mng = Cold Vapor ;Ntornic Absorpti_on <0.0005 N
Spectrometric Method (3112 B.)
Benzene (me/L) Purge and Trap Capillary-Colurmn 0.2384
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)

U

dnwuziede: wisda rznouwdmive

AunmIgm =
Method =

Specification From Production Plant

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24&' Edition, 2023,
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Ref. No. WR024/10/24
262/12/66

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

7 'i'lmmnﬂTuﬁ'u 24 WHII'HHHTUEN UHIITAHWD I.ilﬁil'v!.‘i’ﬂ’l ﬂ'!-!lﬂl‘l'! 10800
7 Soi Phahelyothin 24, Phaholyothin Bd.. Jompel. Chatuchak, Bangkok 10900
Tal : (662) 939-4370-72 Fax : (662) 513-4221 E-mall : sala@spscon.com.. wiww.spscon.com
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Report No. 2410/009
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Tasans v loandnd e (i) Fuiniugada 1 manmAy 2567
Tasansuenmauiauan (Condensate) Fuiisuseeing 1 manAu 2567
Filasans 299 wy 5 auugydv duadailu dunedies Timdnszuas Fuitiaszt 1-10 AaAw 2567
Fo/flaygnin Uidn laordid 1 (o) Fufteanmiaau 10 Ha1AL 2567
FRiftushadn WU
TGN PREER wiadugad dsany
U3t Loa.lod. peudais waiia i
winiinad ETR G TFLT (Outlet) AnIg
Temperature (o Laboratory and Field Methods (2550 B.) 327 -
pH Electrometric Method (4500-H" B.) 7.32 5-11
:Fé;a_l_sdspended SOL'Id_S- (mg/L) Total Suspended Solids Dried at 103-105 C r 10.0 Taiiiu 90
(2540 D.)
BOD; : (me/L) 5 Day BOD Test (5210 B‘);& 310 - _T.uTﬁuR
Membrane Electrode Method (4500-0 G.)
CoD (mg/L)]  Closed Reflux, Titrimetric Method (5220 C.) 701 Taifu 3,000
(_E-re‘_as_e .&_C-iil _ (me/L) Liquid-Liguid, Partition-Gravimetric Method 3 lﬂLﬁuTﬁO -
(5520 B))
Kﬂ;cury o (mg/L) o Cold ;a-por Atomnic Absarption <0.0005 -
Spectrometric Method (3112 B.)
Benzene (mag/L) Purge and Trap CapiLiar)-(-COL_umn a 0;664 "
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
HGLTUTE

Enwnuginatg wdsdla nenowdnley
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Method

Specification From Production Plant

Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, \WEF, 24m Edition, 2023,

AN sstisusanawedadnedlevinisiesziving

wudndesierusentssIATsidisnsdnlaglildsveygrnuismluasdinuaidnes

(wtamanil Tuniavd)

L3 L3 - I3

i auQuFanmﬁmﬂ
O

________ I G K

F1201-14/21-01-23/)0B2410



k4
. U3HY 194.W.109. ABUTAGN LWBTId e L
& £ 8.P.S. CONSULTING SERVICE CO., LTD.
'% 7 gamvmalofy 24 suumvaladv waeauw WAIGINT NN 10900
"é}')# ' I_%\\é\‘ 7 Soi Pr:ahoi\,lﬂtlhtn 24, Phaholyothin Rd.. Jun:pn:.‘phulucnnk. Bangkok 10900
" Ay Tel : (662) 939-4370-72 Fax 1 {662) 513-4221 E-mail : sale@ispscon.com.. wivaw.spscon.com
Ref. No. WR370/11/24 Report No. 2411/130
262/12/66
BUNANAATIERRUAIWT
Tasans Uit loaind die (wnau) Juiiusatng 7 weeInTey 2567
TAsansuenAsumULEm (Condensate) Juiisusaehs 7 wneinnau 2567
findlasinas 299 wy 5 ouugyEIv Mualady Sunailias Yminsseas Fuitiasizd 7-18 womin1eu 2567
Fo/floggndn U3t loa1did S1im (umaw) fuiteansneay 18 woedineu 2567
Fiftudodns wuuda
fitusatng wedug1yal szang
U3t (oai iea. meudan weida 1
wisnfinas W TFLT (Outlet) AIATFIU
Temnperature (g Laboratory and Field Methods (2550 B.) _ 33.1
pH Electrometric Method (4500-H" B.) 8.15 5-11
Total Suspe;d.;_'d Solids (me/L) Total Suspended Solids Dried at 103-105 C 8.2 ‘ Taiifu 90
(2540 D.)
BOD (me/L) 5 Day BOD Test (5210 B.) & 67 laiifiu 500
Membrane Electrode Method (4500-0 G.)
cop (me/L) Closed Reflux, Titrimetric Method (5220 C.) 159 laiviiu 3,000
Grease_& Qil (meg/L) Liquid-Liquid, Partition-Gravimetric Method 2 TlaitAu 100
(5520 B.)
Mercury I (mg/L) Co_ld Vapor Atomic Absorption - <0.0005 -
Spectrometric Method (3112 B.)
Benzene - (me/L) Purge-and Trap Capillary-Colurmn 0.0320 -
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
NUBLUG:
anwuzsiete: wisdld nenaudntien
Awms§ = Specification From Production Plant
Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24" Edition, 2023,
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'ET'TEN1uﬁﬁﬂqﬁalﬂ51¥ﬁﬂqmﬂqw1§qﬁﬁ
TAsanng U leonind 91w (umwu) fuiliiushagie 2 SunAu 2567
Tasen1suenmawAEn (Condensate) fuiiusetng 2 fuen 2567
fidlazans 299 wy 5 auuaain dvalaiiu unewdlas dminszees Tuiiiase 2-12 Sunnau 2567
fo/iagandn uTEw lea1ig Srin () fuiteansea 12 funeu 2567
FBifusogna WUUTN
Aviufaaen uedug 1Al dszniy
U3t oa.led. roudais wedia s
wisiinas Az TFLT (Outlet) ANNATEIY
Temperature (0 Laboratory and Field Methods (2550 B.) 39.8 5
pH Electrometric Method (4500-H" B.) 756 5-11
Total Suspended Solids (;ng/L) Total Suspended Solids Dried at 103-105 "C 83 - —'lu'l.ﬁu .90
(2540 D.)
BOD,  (mg) 5Day BOD Test (52108)& | 3 Wiius00 |
Membrane Electrode Method (4500-O G.)
coD (me/L) Closed Reflux, Titrimetric Method (5220 C.) 102 Talfiu 3,000
Grease & Oil (mg/L—) - Liquid-Liquid, Partition-Gravimetric Method 3 w0
(5520 B.)
Mercury - (me/L) Cold Vapor Atomic Absorption i <b.0ﬁ05 B -
Spectrometric Method (3112 B.)
Benzene o (me/L) Purge and Trap Capillary—Colurﬁn B 0.3432 _ N i
Gas Chromatographic/Mass Spectrometric
Method (6200 B.)
WBL:
dnwmizsnatie: widiedla sznaudnios
AWMIg = Specification From Production Plant
Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, Zath Edition, 2023.
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a % g ya
FBITUNANISIAT I IRy
Tasanty b U3 loandid dritm i) fuilfudredn  : 7 wgedaneu 2567
TrssnsusnaauauLEm (Condensate) fuiitudedn ¢ 7 wgelnieu 2567
#dlazims ¢ 299wy 5 ouugyiiv dualdaiiu dunedies Smiassues Huithesned © o 7-18 WoAlSmou 2567
fodaggndn  © UIW leondd St o) fulosnvisnn ¢ 18 waplniey 2567
fiiudaadm i wadugyd dseng (3-011-9-0050)
U oaf0n, neudai 1wadta ia (2-011)
ek N vadunansohildiu 9af 1 qaduin F—
[COND-G(L)]
Antimony (ma/L}  Digestion, Inductively Coupled Plasma Method <0.01 1.0
(3030 F. & 3120 B.)
Arsenic (mg/L) Digestlon, Hydride Generation/ 00127 0.1
Atomic Absorption Spectrometric Method
(3030 E; &3114 C)
Barium {mg/L)]  Digastion, Inductively Coupted Plasma Method 0114 160
(3030 F. £ 3120 B.)
Beryllium (mg/L)| Digestion, Inductively Coupled Plasma Method <0.007 0.01
{3030 F. & 3120 B.}
Cadmium (mg/L)] Digestion, Inductively Couplad Plasma Method <0.003 20
(3030 F, & 3120 B.)
Total Chromium {mg/L)] Digestion, Inductively Coupled Plasma Method <0.01 6.0
{3030 F. & 3120 8.)
Trivalent Chromlum {mg/L)|  Digestion, Inductively Coupled Plasma Method <0.01 40
{3030 F. & 3120 B,) &
Filtration, Colorimetrlc Method {3500-Cr B.)
Hexavalent Chromium (mg/L} Filtratlon, Colorlmetric Method (3500-Cr B.) <0.01 6.0
Lead {mg/L)] Digestlon, Inductively Coupled Plasma Method <0.005 4.0
(3030 F. & 3120 8.}
Manganese {me/L)|  Digestion, Inductively Coupled Plasrma Method 0.045 33
(3030 F. & 3120 B.)
Mercury {mg/L) Cold Vapor Atomic Absorption <0.0005 0.7
Spectrometric Method (3112 B.)
Nickel {me/l)| Digastion, Inductively Coupled Plasma Method <0.004 5.0
(3030 F. & 3120 B.}
Selenlum {mg/L) Dlgestion, Hydride Generation/ <0.0001 12
Atomic Absorption Spectrometric Method
(3030 E, & 3114 C}
Sllver {me/L)] Digestion, Inductively Coupled Plasma Method <0,002 12
{3030 F. & 3120 B)
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. L vodaunanisahinlédu gail 1 gaduin .
wW51AeS 5ATIEN ANMINTFIU
[COND-G(U)]
Vanadium (meg/L)| Digestion, Inductively Coupled Plasma Method <0.005 17
(3030 F. & 3120 B.)
E.nE (me/L) .E.)igest[on, Inductively Coupled Plasma Method 0.068 o . __—ld_
(3030 F. & 3120 B)
Tetrachloroethylene -(mg/L) Purge And Trap Capillary-Column . <0.001 0.9
Gas Chromatographic/ Mass Spectrometric
Method (6200 B.)
Total Petroteur_n Hydrocarbon -
(Co-Css)
- TPH (C,-Cy) {me/L)] Purge and Trap, Gas Chromatographic Method <0.00004 14
(U.S. EPA Method 5030C & 8015D%)
- TPH (C,4Cq) (;'ng/i.) Separatory Funnel Liquid-Liquid Extraction, <0.00024 17
Gas Chromatographic Method
(U.S. EPA Method 3510C & 8015D%)
CTPHC, 4 Cy) me)]  Separatory Furnel Liquid-Liquid Extraction, <0.00024 0.1
Gas Chromatographic Method
{U.S. EPA Method 3510C & 8015D%)

uum:

dnwmwsiade: wdedla nenaudnias

- TPHI{G-Cy) : Sum of n-Pentane, n-Hexane, n-Heptane, n-Octane

- TPH(C,4C, : Sum of n-Nonane, n-Decane, n-Undecane, n-Dodecane, n-Tridecane, n-Tetradecane, n-Pentadecang, n-Hexadecane

- TPH(C,+-Css) : Sum of n-Heptadecane, n-Octadecane, n-Nonadecane, n-Eicosane, n-Heneicosane, n-Docosane, n-Tricosane, n-Tetracosane,

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

n-Tetratriacontane, n-Pentatriacontane

AunAsg = UsenAnsemsaegmEmMngsy Bes vumnmsinmavudeulufusaniliiu nsesiessuguamiusanhlaR nsudsdeya
sunfansdmimeusansaTsss UM WALLARIARY warTeruEUBIINIIMIURNLARIAsN AN UL suluAuuA
til#Au A, 2559

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

Method* = United States Environmetal Protection Agency (U.S. EPA) Method
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MeruNamIassigu IR
Tawms vidh loafid dadn o) Fustifuiagh 7 wo@lniey 2567
Inssmsuanasieuiam Condensate} fuiisudating 7 wadnagy 2567
iddasanis 299 wyj 5 ouuggin duadaiiu Sunedles fmiasvyes Huiriaswst 7-18 vigeRmEY 2567
Haraggné uidiv learsild doilm (e fufleansneam  : 18 woalnaeu 2567
iludatng WAl A5eane (2-011-3-0050)
Vit 1oa.1oa. aoudais ot S (2-011)
e B vedanansahinldiu 9ai 2 dmeth .
[COND-G(D3]
Antimony (rmg/L)]  Digestion, Inductively Coupled Plasma Method 0.01 1.0
(3030 F. & 3120 8)
Arsenic {mgrL) Digestton, Hydrlde Generation/ 0.0080 0.1
Atomic Absorption Spectrometric Method
(3030 E. & 3114 C)
Bariurmn {mg/L)] Digestion, Inductively Coupled Plasma Method 0,047 160
(3030 F. & 3120 B)
Beryllium {mg/L)] Digestion, Inductively Coupled Plasma Method <0.007 0.0
{3030 F, & 3120 B)
Cadmium {(mg/L}| Digestion, Inductively Coupled Plasma Method <0.003% 20
(3030 F, & 3120 B)
Total Chromium {me/L)| Digestion, Inductively Coupled Plasma Method <0.01 6.0
(3030 F. & 3120 8)
Trivalent Chrormium (mg/L)]  Digestion, inductively Coupled Flasma Method <0.01 a0
(3030 F, & 3120 B.) &
Filtration, Colorimetric Method (3500-Cr B.)
Hexavalent Chromium {mg/L) Filtration, Colorimetric Method (3500-Cr B.) <001 6.0
Lead (meg/L)]  Digestion, Inductively Coupled Plasma Mathod <0.005 4.0
(3030 F. & 3120 B)
Manganese {mg/L)|  Digestion, Inductively Coupled Plasma Method 0.050 33
(3030 F. & 3120 B)
Mercury {mg/L) Cold Vapor Atomic Absorption <0.0005 0.7
Spectrometric Method (3112 B.) _
Mickel (mg/L)]  Digestion, Inductively Couplad Plasma Method <0.004 50
(3030 F, & 3120 8.
Seleniurm {mg/L) Digestion, Hydride Generation/ <0.0001 i2
Atomlc Absorption Spectrometric Method
(3030 E. & 3114 C)
Silver {mg/L)}  Digestion, Inductively Couplad Plasma Method <0.002 12
(3030 F, & 3120 B)
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262/12/66
= o .0’ e
'S'IEN']‘LINﬁﬂ?i?tﬂiﬂgﬁﬂmﬂﬂwuﬂiﬁﬂu
N -~ vadanamsaiinl#iu 90 2 vaetin .
winiinad W Aanmsgy
[COND-G(D)]
Vanadium (mg/L)| Digestion, Inductively Coupled Plasma Method <0.005 17
(3030 F. & 3120 B)
Zinc (mg/L)] Digestion, Inductively Coupled Plasma Method 0.013 10
(3030 F. & 3120 B.)
Tetrachloroethylene (me/L) Purge And Trap Capillary-Column <0.001 0.9
Gas Chromatographic/ Mass Spectrometric
Method (6200 B.)
Total Petroleurn Hydrocarbon
(G
- TPH (C-Cy) (meg/L)| Puree and Trap, Gas Chromatographic Method <0.00004 1.4
(U.S. EPA Method 5030C & 8015D%)
- TPH(C,,Cy) (mg/L) Separatory Funnel Liquid-Liquid Extraction, <0.00024 1.7
Gas Chromatographic Method
(U.S. EPA Method 3510C & 8015D%)
- TPH (C,4-Cs5) (me/L) Separatory Funnel Liquid-Liquid Extraction, <0.00024 0.1
Gas Chromatographic Method
(U.S. EPA Method 3510C & 8015D%)
WUBLWA:

Anwuziiede: wdadla aznawdndan

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

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

- TPH(C,,-Cys) : Sum of n-Heptadecane, n-Octadecane, n-Nonadecane, n-Eicosane, n-Heneicosane, n-Docosane, n-Tricosane, n-Tetracosane,

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

n-Tetratriacontane, n-Pentatriacontane
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Method - Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24" Edition, 2023.

Method*

"

United States Environmetal Protection Agency (U.S. EPA) Method
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262/12/66
swenumaniaTsiaunmiiliay
Tagans 3w Toons#id dada Gnn) Fuildufadig 7 WaAdn"au 2567
TAsansuenaBIAlRv (Condensate) Fuitfusodng 7 woednnay 2567
ilasinis 299 wy 5 ouugiin duaduiu dunadles fmiasveas Suiiased 7-18 weedniey 2567
orftoggnin Vit loan$itd dnfim (avna) Fuftoanyrwnu 18 wFRngy 2567
fiudetng Wil fisssng (3-011-3-0050)
U3t e flioa, naudaie weila $aim (1-011)
: vadanansahinléiu 997 3 nataa
wiiwed ek AT
[COND-G{DM1/1)]
Antlmony {meg/L)| Digestlon, Inductively Coupled Plasma Method 0.01 1.0
{3030 F, & 3120 B)
Arsenic (mg/L) Digestion, Hydride Generation/ 0.0046 0.1
Atomic Absorptlon Spectrometric Method
{3030 E. & 3114 C)
Barium {mg/L)] Digestion, Inductively Coupled Plasma Method 0,115 160
(3030 F. & 3120 B.)
Beryllium {ma/L}] Digestion, Inductively Coupled Plasma Method <0.007 0.01
(3030 F. & 3120 B)
Cadmiurn (mg/L)  Digestion, Inductively Coupled Plasma Method <0,003 2.0
{3030 F, & 3120 B)
Total Chromium {rg/L)| Digestion, Inductively Coupled Plasma Method <0.01 6.0
{3030 F. & 3120 B)
Trivalent Chrornlurm {me/L)| Digestion, Inductively Coupled Plasma Method <0.01 40
{3030 F, & 3120 B.) &
Filtration, Colorimetric Method (3500-Cr B.)
Hexavalent Chrorium {mg/L) Filtration, Colarimetric Method {3500-Cr B.) <0.01 ' 60
Lead {meg/L)| Digestion, Inductively Coupled Plasma Method <0.005 4.0
(3030 F. & 3120 8)
Manganese {mg/L)]  Digestion, Inductively Coupted Plasma Method 0.022 33
(3030 F. & 3120 B
Mercury {rg/L) Cold Vapor Atomic Absorption <0.0005 07
Spactrometric Mathod (3112 B.)
Mickel {mg/L)] Digestion, Inductively Coupled Plasma Method <0.004 50
{3030 F. & 3120 B.)
Selenium {mg/L) Digestion, Hydride Generation/ <0,0001 12
Atomic Absorption Spectrometric Method
(3030 £, & 3114 C)
Silver {mg/L)] Digestion, Inductively Coupled Plasma Method <0,002 12
{3030 F. & 3120 B.)

F1201-14/21-01-23/)082411




o, o ot nr o= o
, U3 (0d. N.10d. ADUTAGN WA 1N

c-:
¢ s S.P.S. CONSULTING SERVICE CO., LTD.
2 F 7 wnovmalofu 24 ouuwnaluSu wu1e9auma w@wARInT NFamMKY 10900
Il%f? - ‘@ 7 Sol Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak Eangkuk 10900
% g Tel : (662) 939-4370-72, Fax : (662) 513-4221, E-mall : sale@spscan.com.. Wwwspscon.com

Ref. No. WR374/11/24

Report No. 2411/130

2/2

262/12/66
a ¢ % 0 va
5'1EN']'L!NE!ﬂﬂ‘i?Lﬂ‘i']zﬁﬂ‘mﬂWWU']ﬂlﬂﬂu
. vadunansafunldfu 3ai 3 narai
yniined R lGTaED) ANIATFIY
[COND-G(DM1/1)]
Vanadium {me/L)| Digestion, Inductively Coupled Plasma Method <0.005 17
(3030 F. & 3120 B.)
Zinc (me/L)| Digestion, Inductively Coupled Plasma Method 0.034 R N 10
(3030 F. & 3120 B.)
Tetrachloroethylene (meg/L) .I.D-L;rgé And Trap Capillary-Column <0.001 0.9
Gas Chromatographic/ Mass Spectrometric
Method (6200 B.)
Total Petroleum Hydrocarbon R o
(CCyo)
- TPH (C-Cy) (meg/L)|  Purge and Trap, Gas Chromatographic Method <0.00004 1.4
(U.S. EPA Method 5030C & 80150%)
- TPHC,Ce) (me/L) Separato-r-y_Funnel Liquid-Liquid Extraction, - <0.00024 1.7
Gas Chromatographic Method
(U.S. EPA Method 3510C & 80150*}
- TPH (C:,{,—Css) (mg/L) Separatory Funnel Liquid- L:qwd Extracnon <0.00024 O.i
Gas Chromatographic Method
(U.S. EPA Method 3510C & 8015D%)
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- TPH (C-Cy) : Sum of n-Pentane, n-Hexane, n-Heptane, n-Octane

- TPHI(C,C¢) : Sum of n-Nonane, n-Decane, n-Undecane, n-Dodecane, n-Tridecane, n-Tetradecane, n-Pentadecane, n-Hexadecane

TPH (C,,5-Css) : Sum of n-Heptadecane, n-Octadecane, n-Nonadecane, n-Eicosane, n-Heneicosane, n-Docosane, n-Tricosane, n-Tetracosane,

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

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

Method* = United States Environmetal Protection Agency (U.S. EPA) Method
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1 Compressor 03K001 A/B 83.1 84.5
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Compressor 03K001 A/B 6 14:00-15:00 83.0 84.5
Compressor 03K001 A/B 7 15:00-15:00 83.2 84.4
Compressor 03K001 A/B 8 16:00-17:00 83.2 84.1
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AU 2

Shift Sup. 82.4 /
Boardman 58.2 /
LTO. ADU1 82.1 /
LTO. DK 83.2 /
Operator DK 83.0 /
Operator ADU1 81.9 /
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@1 2

Shift Sup. 1 [02rPo07 15 86.6
Shift Sup. 2 [01B001 15 86.4
Shift Sup. 3 lo1Boo2 15 84.3
Shift Sup. % |oapoos 15 84.3
Shift Sup. 5 103k001 15 82.1
Shift Sup. 6 [01D001 15 80.0
Shift Sup. 7 101D002 15 79.6
Shift Sup. 8 |AIR FAN1 02E1 15 84.0
Shift Sup. 9 |AIR FAN2 02E05 15 83.9
Shift Sup. 10 |AIR FAN3 03E02 15 84.6
Shift Sup. 11 |AIR FAN4 02E09 15 83.2
Shift Sup. 12 |Operator Room 40 60.8 82.4
Shift Sup. 13 [15P001 15 82.5
Shift Sup. 14 |15P008 15 85.9
Shift Sup. 15 |15K002 15 86.3
Shift Sup. 16 |15K001 15 89.7
Shift Sup. 17 |15K003 15 84.3
Shift Sup. 18 |15C003 15 81.9
Shift Sup. 19 [15B001 Heater 15 775
Shift Sup. 20 |FG SYSTEM 15 74.8
Shift Sup. 21 [AR FAN 15 83.8
Shift Sup. 22 15€020-2 15 79.1
Shift Sup. 23 |CCR. 125 58.3
Boardman 1 |CCR. 480 58.3 58.2
LTO. ADU1 1 [02rPo07 40 86.6
LTO. ADU1 2 [01Bo01 30 86.4
LTO. ADU1 3 |01B002 30 84.3
LTO. ADU1 4 104P005 30 84.3
LTO. ADU1 5 [03K001 30 82.1
LTO. ADU1 6 |01D001 30 80.0 82.1
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@1 2

LTO. ADU1 01D002 30 79.6
LTO. ADU1 g |AIRFANT 02E1 20 84.0
LTO. ADU1 9 |AIR FAN2 02E05 20 83.9
LTO. ADU1 10 |AIR FAN3 03E02 20 84.6
LTO. ADU1 11 |AIR FAN4 02E09 20 83.2
LTO. ADU1 12 |Operator room 180 60.8
LTO. DK 1 [15P001 40 82.5
LTO. DK 2 |15P008 40 85.9
LTO. DK 3 [15K002 40 86.3
LTO. DK 4 |15K001 40 89.7
LTO. DK 5 |15K003 40 84.3
LTO. DK 6 |15C003 20 81.9 83.2
LTO. DK 7 [15B001 20 775
LTO. DK g |FGSYSTEM 20 74.8
LTO. DK 9 [ARFAN 20 83.8
LTO. DK 10 [15E020-2 20 79.1
LTO. DK 11 |Operator room 180 60.8
Operator DK 1 115P001 a0 82.5
Operator DK 2 |15P008 40 85.9
Operator DK 3 [15K002 a0 86.3
Operator DK 4 115K001 40 89.7
Operator DK 5 [15K003 25 84.3
Operator DK 6 [15C003 25 81.9 83.0
Operator DK 7 115B001 25 77.5
Operator DK 8 |FG SYSTEM 25 74.8
Operator DK 9 |AIR FAN 20 83.8
Operator DK 10 |15E020-2 20 79.1
Operator DK 11 [Operator room 180 60.8
Operator ADUL| 1 02P007 30 86.6
Operator ADU1| 2 [01B001 30 86.4




519a2198AN15A5USLAUNTAUNF LAY WU READ (ADU1) (n1snauunaiu 1)

Operator ADU1| 3 [01B002 30 84.3
Operator ADUL | 4 04P005 40 84.3
Operator ADUL | 5 03K001 40 82.1
Operator ADU1 | 6 |01D001 35 80.0
Operator ADU1| 7 [01D002 35 79.6
Operator ADUL|[ 8 AIR FANT 02E1 15 84.0
Operator ADUL| 9 [AIR FANZ 02E05 15 83.9
Operator ADUL | 10 [AIR FAN3 03E02 15 84.6
Operator ADUL | 11 [AIR FAN4 02E09 15 83.2
Operator ADU1 | 12 |Operator room 180 60.8

81.9

@1 2
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Operator 81.3 /
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@1 2

Shift Sup. 1 |12K004 10 80.6
Shift Sup. 2 |11D001 10 71.8
Shift Sup. 3 {12B001 10 74.7
Shift Sup. 4 ]10B001-2 10 81.2
Shift Sup. 5 |10F001 10 78.3
Shift Sup. 6 (10D008 10 77.5 76.4
Shift Sup. 7 (10D001 10 78.8
Shift Sup. 8 |12K002 10 90.6
Shift Sup. 9 [12X001 10 85.3
Shift Sup. 10 |12C001 10 79.2
Shift Sup. 11 |CCR. 380 58.6
Boardman 1 |CCR. 480 58.6 58.5
LTO. 1 |12K004 40 80.6
LTO. 2 |11D001 40 71.8
LTO. 3 ]12B001 20 4.7
LTO. 4 110B002 20 81.2
LTO. 5 |10F001 30 78.3
LTO. 6 (10D008 30 77.5 80.5
LTO. 7 {10D001 30 78.8
LTO. 8 |12K002 25 90.6
LTO. 9 |12X001 25 85.3
LTO. 10 |12C001 25 79.2
LTO. 11 |Operator Room 195 59.5
Operator 1 [12K004 70 80.6
Operator 2 |11D001 50 71.8
Operator 3 [12B001 30 74.7
Operator 4 (10B001-2 20 81.2
Operator 5 |10F001 20 78.3
Operator 6 [10D008 30 77.5 81.3
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Operator 7 (100001 30 78.8
Operator 8 |12K002 30 90.6
Operator 9 [12X001 30 85.3
Operator 10 |12C001 30 79.2
Operator 11 |Operator Room 140 595
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1. Qm.ﬂ’lWE]'m']Fﬂu‘UiiEl'mﬁﬂ

Total Suspended Particulate

High Volume Air Sampler
Blower & Recorder No. R08, R14, R17

Digital Balance

Sulfur Dioxide

Serial No. CM06280010, 1310957747,
0926737608

Serial No. CM06280010,
1310957747, 0926737608

Nitrogen Dioxide

Serial No. 1170530044, CM13090047,
0926737612

Serial No. 1170530044,
CM13090047, 0926737612

Benzene

Mass flow meter

GC/MS

. AuMWeIMAAINUdeLTTUNY

Total Suspended Particulate

Console No. B05, R02, R04
Pitot Tube No. B0O8, B45, B58

Digital Balance

Oxides of Nitrogen

Vacuum Gauge

Spectrophotometer

Sulfur Dioxide

Personal Pump SKC No. B44, B45, B95, R40
Rotameter No. H-R02, R03, RO5

Carbon Monoxide

Personal Pump SKC No. B42, B77, R07, R35
Rotameter No. H-R02, R03, RO5

CO Analéyzer No. RO1

Lead Console No. B05, R02, R04 ICP
Pitot Tube No. B0O8, B45, B58
Mercury Console No. B05, R02, R04 AAS
Pitot Tube No. B08, B45, B58
Hydrogen Sulfide Personal Pump SKC No. B48, B55, B95, R07, R35 | -
Rotameter No. H-R02, R03, R0O5
Ammonia Console No. B0O5 IC
Pitot Tube No. B0O8
. AW
pH - pH Meter
TSS - Digital Balance
TDS - Digital Balance
BOD;s - BOD Analyzer
COD - COD Reactor
Grease & Oil - Digital Balance

Antimony

ICP

RP/1026/24/JUL-DEC/CAL.DOC
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3. @mmwﬁﬁ (7id)
Arsenic - AAS
Barium - ICP
Benzene - GC/MS
Beryllium . ICP
Cadmium . ICP
Total Chromium - ICP
Trivalent Chromium - Spectrophotometer
Hexavalent Chromium - Spectrophotometer
Lead - ICP
Manganese . ICP
Mercury - AAS
Nickel - ICP
Selenium - AAS
Silver - ICP
Vanadium - ICP
Zinc - ICP
Tetrachloroethylene - GC/MS
Total Petroleum Hydrocarbon
(C5-C35)
- TPH (C5-C8) - GC/MS
- TPH (C>8-C16) - GC/MS
- TPH (C>16-C35) - GC/MS

4. szautdesludanuysenaunis

Leg 8 hr. wag TWA

Acoustic Calibrator

Sound Level Meter ACO-R40, R50

RP/1026/24/JUL-DEC/CAL.DOC
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% 5.P.5. CONSULTING SERVICE CO,, LTD.

7 vpuwnalodu 24 auwwnalody uwasname wmnp'n'i N3ANWY 10800
7 501 P
Tl ; (662) 939-4370-72. Fax ; (662) 5134221, E-maail : sl £oim. com

¥ 24, F Ad.. Jompol, Chatuchak, Bangkok 10900

High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) R"
B35 B35 05/08/2024 y = 1.186x-3.084 0.999
B36 B36 05/08/2024 y = 1.210%-3.778 0.997
B37 B37 06/08/2024 y = 1,196x-3.291 0.998
B38 B38 06/08/2024 y = 1.176x-3.769 1.000
B39 B39 05/08/2024 y = 1.200x-1.884 0.999
B40 B40 05/08/2024 y = 1.192x-3.238 0.999
Ba1 Bd1 05/08/2024 y = 1.170x-2.205 0.996
B4z B42 05/08/2024 y = 1.141%-0.385 1,000
B43 B43 02/08/2024 y = 1.175%-1.695 0.996
Ba4 Ba4 02/08/2024 y = 1167%-1.577 0.998
RO1 RO1 02/08/2024 y = 1.177%-4.285 0.999
RO2 RO2 02/08/2024 y = L.216x-5.757 0.997
RO3 RO3 02/08/2024 y = 1.198x-6.621 0.999
RO4 RO4 08/08/2024 y = 1.170x-2.838 0.997
RO5 RO5 08/08/2024 y = 1.184x-1.669 1.000
RO6 RO6 01/08/2024 y = 1.205x-5.684 0.998
ROT RO7 01/08/2024 y = 1,114x%+0.237 1.000
RO8 ROB 01/08/2024 y = 1.073x+1.881 0.997
RO9 RO2 01/08/2029 y = 1.186x-1.865 0.599
R10 R10 02/08/2024 y = 1.171x-3.610 0.996
R11 R11 02/08/2024 y = 1.201x-4.470 1.000
R12 R12 02/08/2024 y = 1.167%-3.984 0.998
R13 R13 06/08/2024 y = 1.171x-3.661 0.997
Rld R1d 06/08/2024 y = 1.194x-2.635 0598
R15 R15 02/08/2024 y = 1.207x-6.878 0.999
R16 Rl6 02/08/2024 y = 1.212%-6.360 1.000
R17 R17 05/08/2024 y = 1.194x-4.223 0,999
R18 R18 05/08/2024 y = 1.151x-2.849 0.999
R19 R19 05/08/2024 y = 1172x-3.442 0.998
R20 R20 05/08/2024 y = 1,180x-3.473 0.99%

Calibrated by :

o J}x_v\\_ DC“?{?%M

(Mr.Adul Dangklom)

Approved by :

(Mr: -Peera Detudom)




Q-SHE SOLUTIONS CO., LTD.

Job Number : 1092400007 Customer Name : IRPC
Equipment : AQMs Station. Contact Name :

Model : AQMs Station. Telephone Number :

Serial Number :  Pluak Kate Station E-mail address/Fax. :

Working Date : 04 October 2024 Working Hour : 4 Hours

Service Report

Working Scope:
Service Station

Physical Checking:

- aviada Data logger nudwhaulauni

- avada Diagnostic of all analyzers angiuLﬂmsV‘lUﬂa

- avada Reading of all analyzers waz Met sensor Wui1Une
- a5399A wa Calibration wudteglunaeiund

- @579 Dilutor wag Zero Air wuivihaulaunf

- anade w3esindu PM-10 wuiwhaulduna

- a59dA 1eSes THC analyzer wuiwhauldund

- psada mevihauvesszuulii wag UPS wuiihaulaund
- henuazeanisluannil way ushusevannil

Correction working:

Calibrate single-point of all analyzers. Drain water for pump of Zero Air.

Replace sample filter 47 mm. Clean MIARKL.

Part Replacements:

- Sample Filter 47 mm. 6 ea.  (Part support by IRPC)

Addition Recommended:

- End -

Serviced by : - Serviced Date 04 October 2024

Approved Date :

Approved by: 04 October 2024

UM A7 Twgdiud $rin
Q C 7/409 083N1IATIEN 36 aUUINIATIEN UYIANTNT LUMINANT NTUNNI 10900
T Tnedw : (662) 939-5711 (12 Lines) nans : (662) 939-4207-8
Website http://www.gshe.co.th E-mail-address: info@gshe.co.th




Q-SHE SOLUTIONS CO., LTD.

General Checking

Equipment : AQMs Pluak Kate Model : -
Serial Number : Pluak Kate Station Manufacturer : -
Item Description set-Point Status & Value Remark
Value
On Mobile
1 Air conditioner operation OK OK
2 Mobile temperature 25-27 °C 26°C
3 Lighting system OK OK
a4 Lamp in sampling box OK OK
5 Sampling probe Clean Clean
6 Blower OK OK
7 Drain liquid in tank Drain Drain
8 Compressor tank set pressure 80 psi 80 psi
9 Zero air compressor operation OK OK
10 Silica gel for dry air of NOx analyzer OK OK
11 UPS 3 KVA OK OK
12 Data logger OK OK
13 Ventilation fan OK OK
14 Power cable OK OK
15 Hydrogen Gas - 2100/42 psi
16 Standard gas#1 (NO,SO,,HC,CO) - 2000/32 psi
Note :
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Q-SHE SOLUTIONS CO., LTD.

SO, Analyzer
Equipment : Sulfur Dioxide analyzer. Model : 43|-BZSAB
Serial Number : CM06280010 Manufacturer : Thermo Scientific

Diagnostic test value

Observed value
Parameter Unit Nominal range
Before After
Sample reading 0.8 1.1 ppb
Range 500 500 ppb 50 to 1000 ppb
Averaging Time 30 30 Sec 10 to 300 Sec
Calibration Factors
SO, BKG. ppb 229 22.7 ppb 0 to 60
SO, COEF 0971 0.969 - 1.0+03
Instrument Controls
Temp Correction On On On/Off | On
Pressure Correction On On On/Off | On
Flash Lamp On On On/Off | On
Communication setting
Baud Rate 9600 9600 bps 9600 to 115000
Instrument ID a3 a3 - 0 to 99
Screen Brightness 50 50 % 0 to 100
Service Mode Off Off On/Off | Up to used
Diagnostics
Voltages
Motherboard voltages:
3.3 Supply 33 33 Vdc 3.3 +/- 1 Vdc
5.0 Supply 5.0 5.0 Vdc 5.0 +/- 1 Vdc
15.0 Supply 15.1 15.1 Vdc 15.0 +/- 1 Vdc
24.0 Supply 239 239 Vdc 24.0 +/- 1 Vdc
-3.3 Supply -3.2 -3.2 Vdc -33+/-1Vdc
Interface board voltages:
PMT Supply -602.0 -602.0
Flash Supply 823 825
3.3 Supply 33 33 Vdc 3.3 +/- 1 Vdc
5.0 Supply 5.0 5.0 Vdc 5.0 +/- 1 Vdc
15.0 Supply 14.7 14.7 Vdc 15.0 +/- 1 Vdc
-15.0 Supply -15.0 -15.0 Vdc -15.0 +/- 1 Vdc
24.0 Supply 239 239 Vdc 24.0 +/- 1 vdc
Temperatures
Internal 35.7 36.1 oC 159C to 45°C
Chamber 44.9 45.0 e 45°C + 2°C
Pressure 727.6 726.7 mmHg 750 £ 100 mmHg
Flow 0.624 0.624 L/min 0.5 to 1.00 L/min
Lamp intensity 90 92 % 40 - 100 %
Note :
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Q-SHE SOLUTIONS CO., LTD.

SINGLE-POINT GAS CALIBRATION

All analyzer.

Equipment : All analyzer. Model : 42C, 43i , 48i, 49i
Serial Number : 0504710413,CM06280010, Manufacturer : Thermo

1201351403,CM09040067

Standard gas concentration Dilutor detail

Sulfur Dioxide (SO») a4.7 ppm Manufacturer : Thermo
Nitric Oxide (NO) 45.0 ppm | Model : 146C
Methane (CHa) 498 ppm | Serial number : 0504710414
Carbon oxide (CO) 4550 ppm
Cylinder NO. : A00931SK
Expiration Date : 8 Sep 2026

BEFORE CALIBRATION RESULT

ZERO SPAN
PARAMETER JUDGEMENT
IDEAL ACTUAL | ERROR IDEAL ACTUAL | 9%ERROR
NO (ppb) 0.00 1.0 1.00 400 398.0 -0.50 Valid
NOy (ppb) 0.00 1.7 1.70 400 401.0 0.25 Valid
SO, (ppb) 0.00 1.0 1.00 400 397.0 -0.75 Valid
CO (ppm) 0.00 0.10 0.10 40.3 40.2 -0.25 Valid
03 (ppb) 0.00 1.0 1.00 400 401.0 0.25 Valid
CH4  (ppm) 0.00 5.00
THC (ppm) 0.00 5.00

AFTER CALIBRATION RESULT

ZERO SPAN
PARAMETER JUDGEMENT
IDEAL ACTUAL | ERROR IDEAL ACTUAL | %ERROR
NO (ppb) 0.00 0.8 0.80 400 400.0 0.00 Valid
NOy (ppb) 0.00 17 1.70 400 404.0 1.00 Valid
SO, (ppb) 0.00 1.0 1.00 400 402.0 0.50 Valid
CO (ppm) 0.00 0.20 0.20 40.3 40.1 -0.50 Valid
03 (ppb) 0.00 1.0 1.00 400 401.0 0.25 Valid
CH4 (ppm) 0.00 0.01 0.01 5.00 5.00 0.00 Valid
THC (ppm) 0.00 0.01 0.01 5.00 5.00 0.00 Valid

Remark :
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Q-SHE SOLUTIONS CO., LTD.

Job Number : 1092400007 Customer Name : IRPC
Equipment : AQMs Station. Contact Name l

Model : AQMs Station. Telephone Number :

Serial Number :  Pluak Kate Station E-mail address/Fax. :

Working Date : 18 October 2024 Working Hour : 4 Hours

Service Report

Working Scope:
Service Station

Physical Checking:

- aviada Data logger nudwhaulauni

- avada Diagnostic of all analyzers angiuLﬂmsV‘lUﬂa

- avada Reading of all analyzers waz Met sensor Wui1Une
- a5399A wa Calibration wudteglunaeiund

- @579 Dilutor wag Zero Air wuivihaulaunf

- anade w3esindu PM-10 wuiwhaulduna

- a59dA 1eSes THC analyzer wuiwhauldund

- psada mevihauvesszuulii wag UPS wuiihaulaund
- henuazeanisluannil way ushusevannil

Correction working:

Calibrate single-point of all analyzers. Drain water for pump of Zero Air.

Replace sample filter 47 mm.

Part Replacements:

- Sample Filter 47 mm. 6 ea.  (Part support by IRPC)

Addition Recommended:

- End -

Serviced by : _ Serviced Date 18 October 2024

Approved by: _ Approved Date : 18 October 2024
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Q-SHE SOLUTIONS CO., LTD.

General Checking

Equipment : AQMs Pluak Kate Model : -
Serial Number : Pluak Kate Station Manufacturer : -
Item Description set-Point Status & Value Remark
Value
On Mobile
1 Air conditioner operation OK OK
2 Mobile temperature 25-27 °C 26°C
3 Lighting system OK OK
a4 Lamp in sampling box OK OK
5 Sampling probe Clean Clean
6 Blower OK OK
7 Drain liquid in tank Drain Drain
8 Compressor tank set pressure 80 psi 80 psi
9 Zero air compressor operation OK OK
10 Silica gel for dry air of NOx analyzer OK OK
11 UPS 3 KVA OK OK
12 Data logger OK OK
13 Ventilation fan OK OK
14 Power cable OK OK
15 Hydrogen Gas - 1950/42 psi
16 Standard gas#1 (NO,SO,,HC,CO) - 2000/32 psi
Note :
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Q-SHE SOLUTIONS CO., LTD.

SO, Analyzer
Equipment : Sulfur Dioxide analyzer. Model : 43|-BZSAB
Serial Number : CM06280010 Manufacturer : Thermo Scientific

Diagnostic test value

Observed value
Parameter Unit Nominal range
Before After
Sample reading 1.0 0.7 ppb
Range 500 500 ppb 50 to 1000 ppb
Averaging Time 30 30 Sec 10 to 300 Sec
Calibration Factors
SO, BKG. ppb 23.0 228 ppb 0 to 60
SO, COEF 0.969 0.972 - 1.0+03
Instrument Controls
Temp Correction On On On/Off | On
Pressure Correction On On On/Off | On
Flash Lamp On On On/Off | On
Communication setting
Baud Rate 9600 9600 bps 9600 to 115000
Instrument ID a3 a3 - 0 to 99
Screen Brightness 50 50 % 0 to 100
Service Mode Off Off On/Off | Up to used
Diagnostics
Voltages
Motherboard voltages:
3.3 Supply 33 33 Vdc 3.3 +/- 1 Vdc
5.0 Supply 5.0 5.0 Vdc 5.0 +/- 1 Vdc
15.0 Supply 15.1 15.1 Vdc 15.0 +/- 1 Vdc
24.0 Supply 239 239 Vdc 24.0 +/- 1 Vdc
-3.3 Supply -3.2 -3.2 Vdc -33+/-1Vdc
Interface board voltages:
PMT Supply -602.0 -602.0
Flash Supply 824 824
3.3 Supply 33 33 Vdc 3.3 +/- 1 Vdc
5.0 Supply 5.0 5.0 Vdc 5.0 +/- 1 Vdc
15.0 Supply 14.7 14.7 Vdc 15.0 +/- 1 Vdc
-15.0 Supply -15.0 -15.0 Vdc -15.0 +/- 1 Vdc
24.0 Supply 239 239 Vdc 24.0 +/- 1 vdc
Temperatures
Internal 35.3 35.4 oC 159C to 45°C
Chamber 45.2 45.3 oC 45°C + 2°C
Pressure 7111 7279 mmHg 750 £ 100 mmHg
Flow 0.624 0.624 L/min 0.5 to 1.00 L/min
Lamp intensity 92 91 % 40 - 100 %
Note :
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Q-SHE SOLUTIONS CO., LTD.

SINGLE-POINT GAS CALIBRATION

All analyzer.

Equipment : All analyzer. Model : 42C, 43i , 48i, 49i
Serial Number : 0504710413,CM06280010, Manufacturer : Thermo

1201351403,CM09040067

Standard gas concentration Dilutor detail

Sulfur Dioxide (SO») a4.7 ppm Manufacturer : Thermo
Nitric Oxide (NO) 45.0 ppm | Model : 146C
Methane (CHa) 498 ppm | Serial number : 0504710414
Carbon oxide (CO) 4550 ppm
Cylinder NO. : A00931SK
Expiration Date : 8 Sep 2026

BEFORE CALIBRATION RESULT

ZERO SPAN
PARAMETER JUDGEMENT
IDEAL ACTUAL | ERROR IDEAL ACTUAL | 9%ERROR

NO (ppb) 0.00 0.7 0.70 400 402.0 0.50 Valid
NOy (ppb) 0.00 1.4 1.40 400 405.0 1.25 Valid
SO, (ppb) 0.00 1.0 1.00 400 404.0 1.00 Valid
CO (ppm) 0.00 0.07 0.07 40.3 40.0 -0.74 Valid
03 (ppb) 0.00 1.0 1.00 400 412.0 3.00 Valid
CH4 (ppm) 0.00 5.00

THC (ppm) 0.00 5.00

AFTER CALIBRATION RESULT

ZERO SPAN
PARAMETER JUDGEMENT
IDEAL ACTUAL | ERROR IDEAL ACTUAL | %ERROR
NO (ppb) 0.00 0.8 0.80 400 401.0 0.25 Valid
NOy (ppb) 0.00 1.4 1.40 400 401.0 0.25 Valid
SO, (ppb) 0.00 1.0 1.00 400 395.0 -1.25 Valid
CO (ppm) 0.00 0.05 0.05 40.3 40.0 -0.74 Valid
03 (ppb) 0.00 1.0 1.00 400 400.0 0.00 Valid
CH4 (ppm) 0.00 0.01 0.01 5.00 5.00 0.00 Valid
THC (ppm) 0.00 0.01 0.01 5.00 5.00 0.00 Valid

Remark :
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PICO

U3EN nlns-duaaziund 311a

PETRO-INSTRUMENTS CORP,.LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), FAX: (662) 513 3730, 939 4207-8, E-mail-address: gshe@pico.co.th

SILIWNTHBUNYUAIBLULRAAN 290
MULTI-POINT GAS TEST REPORT

Date :

Equipment :

Manufacturer :

08 October 2024

Temperature(OC): 26 Pressure(mBar) : -

Sulfur Dioxide (SO,)

Nitric Oxide (NO)

Carbon Monoxide (CO)

Methane (CH,)

Cylinder NO.

Expiration Date

Manufacturer

Model

Serial Number

Manufacturer

Model / Serial Number

Analyzer Display Difference Percent
Reference Value (ppb.) Percent Error
#1 #2 AVG. | Error (ppb.) Abs.(STD<+15%)

Level 1 Zero 0 0.50 - 0.50 0.50 - - Percent | Percent |Percent
Level 2 20% 101 98.80 - 98.80 -1.95 -1.94 1.94 Corre. Slope Inter.
Level 3 40% 202| 198.50 - 198.50 -3.00 -1.49 1.49 Error Error Error
Level 4 60% 302| 299.10 - 299.10 -3.15 -1.04 1.04 STD STD STD
Level 5 80% 403| 404.00 - 404.00 1.00 0.25 0.25 <+0.5% | <+5% <+3%

Average Difference (%) 1.18 -0.0075| -0.0199| -0.1563

Reference Value(ppb.)

450
400
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250
200
150
100

Multi Point Audit Graph
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Calibrate by :

Fluss yalyan

Date :

08 October 2024




USEN mvnfm-%uamgm%ﬁ NNA

pl' é D PETRO-INSTRUMENTS CORP,.LTD.
7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), FAX: (662) 513 3730, 939 4207-8, E-mail-address: qshe@pico.co.th

SILIWNTHBUNYUAIBLULRAAN 290
MULTI-POINT GAS TEST REPORT

Date : 07 October 2024 Temperature(OC) : 26 Pressure(mBar): -

Sulfur Dioxide (SO,) Manufacturer

Nitric Oxide (NO) Model

Carbon Monoxide (CO) Serial Number

Methane (CH,)

Cylinder NO. Manufacturer

Expiration Date Model / Serial Number

Analyzer Display Difference Percent
Reference Value (ppb.) Percent Error
#1 #2 AVG. | Error (ppb.) Abs.(STD<+15%)

Level 1 Zero 0 1.40 - 1.40 1.40 - - Percent | Percent |Percent
Level 2 20% 101 97.90 - 97.90 -2.85 -2.83 2.83 Corre. Slope Inter.
Level 3 40% 202| 198.01 - 198.01 -3.49 -1.73 1.73 Error Error Error
Level 4 60% 302| 298.90 - 298.90 -3.35 -1.11 1.1 STD STD STD
Level 5 80% 403| 404.20 - 404.20 1.20 0.30 0.30 <+0.5% | <+5% <+3%

Average Difference (%) 1.49 -0.0122| -0.0893| -0.1616

Multi Point Audit Graph
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Q-SHE SOLUTIONS CO., LTD.

Job Number : 1092400007 Customer Name : IRPC
Equipment : AQMs Station. Contact Name :

Model : AQMs Station. Telephone Number :

Serial Number :  Pluak Kate Station E-mail address/Fax. :
Working Date : 04 October 2024 Working Hour :

Service Report

Working Scope:

Service Station

Physical Checking:

n19L0A Data logger wuivihaulauni

AR Diagnostic of all analyzers agJJTuLﬂmsﬁUﬂa

AR Reading of all analyzers waz Met sensor Wui1Une
ayIaLda wa Calibration wuiteglunusiun

nravda Dilutor uaz Zero Air wuawvhawlauni

avaandn Ladesindu PM-10 wuiwhendldund

avIaLdA 1A3ee THC analyzer nudwhenléund

anada nsvinuresszuulvin uag UPS wudvhawlauni
manuazenngluand waz ushasevanll

Correction working:

Calibrate single-point of all analyzers.

Drain water for pump of Zero Air.

Replace sample filter 47 mm.

Clean MIARKL.

Part Replacements:

Sample Filter 47 mm.

Addition Recommended:

Serviced by :

Approved by:

- End -

6 ea.  (Part support by IRPC)

Serviced Date 04 October 2024

Approved Date : 04 October 2024
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Q-SHE SOLUTIONS CO., LTD.

General Checking

Equipment : AQMs Pluak Kate Model : -
Serial Number : Pluak Kate Station Manufacturer : -
Item Description set-Point Status & Value Remark
Value
On Mobile
1 Air conditioner operation OK OK
2 Mobile temperature 25-27 °C 26°C
3 Lighting system OK OK
a4 Lamp in sampling box OK OK
5 Sampling probe Clean Clean
6 Blower OK OK
7 Drain liquid in tank Drain Drain
8 Compressor tank set pressure 80 psi 80 psi
9 Zero air compressor operation OK OK
10 Silica gel for dry air of NOx analyzer OK OK
11 UPS 3 KVA OK OK
12 Data logger OK OK
13 Ventilation fan OK OK
14 Power cable OK OK
15 Hydrogen Gas - 2100/42 psi
16 Standard gas#1 (NO,SO,,HC,CO) - 2000/32 psi
Note :
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Q-SHE SOLUTIONS CO., LTD.

NO-NO,-NOx Analyzer

Equipment : NO-NO,-NOx analyzer. Model : 42i
Serial Number : 1170530044 Manufacturer : Thermo Scientific

Diagnostic test value

Parameter Observed value Unit Nominal range
Before After
Sample reading
NO reading 9.7 4.9 ppb
NOx reading 39.4 21.0 ppb
Range 500 500 ppb 50 to 1000 ppb
Averaging Time 30 30 Sec 10 to 300 Sec
Calibration Factors
NO BKG. ppb 12.5 12.7 ppb 0 to 60
NOx BKG. ppb 12.1 12.1 ppb 0 to 60
NO COEF. 0.943 0.943 - 1.0+ 0.3
NOX COEF. 1.000 1.000 - 1.0+ 0.3
NO2 COEF. 1.000 1.000 - 1.0+ 0.3
Instrument Controls
Ozonator On On On/Off
PMT Supply On On On/Off
Auto/Manual Mode NO/NOx NO/NOx NO/NOx, NO, NOx
Baud Rate 9600 9600 bps 1200 to 9600
Temp Compensation On On - On/Off
Pressure Compensation On On - On/Off
Screen Contrast a5 45 % 0 to 100
Service Mode Off Off - On/Off, Up to used
Diagnostics
Voltages
PMT Supply 917.6 917.6 Vdc | -400 to -1200 Vdc
5 Supply 4.9 4.9 Vdc 5.0+ 1Vdc
15 Supply 15.1 15.1 vdc 15.0 + 1 Vdc
-15 Supply -14.8 -148 vdc | -15.0 + 1 Vdc
Temperatures
Internal 35.7 35.8 °c 15°C to 45°C
Chamber 49.7 49.9 °c 50°C + 2 °C
Cooler 29 29 °C (3°C +2°C
Converter 326.0 324.7 °C 325°C + 5°C
Converter Set 325.0 325.0 oC 325°C
Pressure 278.1 278.1 mmHg | 250 + 100 mmHg
Flow 0.685 0.686 L/min 0.5 to 1.00 L/min
Note :
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Q-SHE SOLUTIONS CO., LTD.

SINGLE-POINT GAS CALIBRATION

All analyzer.

Equipment : All analyzer. Model : 42C, 43i , 48i, 49i
Serial Number : 0504710413,CM06280010, Manufacturer : Thermo

1201351403,CM09040067

Standard gas concentration Dilutor detail

Sulfur Dioxide (SO») a4.7 ppm Manufacturer : Thermo
Nitric Oxide (NO) 45.0 ppm | Model : 146C
Methane (CHa) 498 ppm | Serial number : 0504710414
Carbon oxide (CO) 4550 ppm
Cylinder NO. : A00931SK
Expiration Date : 8 Sep 2026

BEFORE CALIBRATION RESULT

ZERO SPAN
PARAMETER JUDGEMENT
IDEAL ACTUAL | ERROR IDEAL ACTUAL | 9%ERROR
NO (ppb) 0.00 1.0 1.00 400 398.0 -0.50 Valid
NOy (ppb) 0.00 1.7 1.70 400 401.0 0.25 Valid
SO, (ppb) 0.00 1.0 1.00 400 397.0 -0.75 Valid
CO (ppm) 0.00 0.10 0.10 40.3 40.2 -0.25 Valid
03 (ppb) 0.00 1.0 1.00 400 401.0 0.25 Valid
CH4  (ppm) 0.00 5.00
THC (ppm) 0.00 5.00

AFTER CALIBRATION RESULT

ZERO SPAN
PARAMETER JUDGEMENT
IDEAL ACTUAL | ERROR IDEAL ACTUAL | %ERROR
NO (ppb) 0.00 0.8 0.80 400 400.0 0.00 Valid
NOy (ppb) 0.00 17 1.70 400 404.0 1.00 Valid
SO, (ppb) 0.00 1.0 1.00 400 402.0 0.50 Valid
CO (ppm) 0.00 0.20 0.20 40.3 40.1 -0.50 Valid
03 (ppb) 0.00 1.0 1.00 400 401.0 0.25 Valid
CH4 (ppm) 0.00 0.01 0.01 5.00 5.00 0.00 Valid
THC (ppm) 0.00 0.01 0.01 5.00 5.00 0.00 Valid

Remark :
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Q-SHE SOLUTIONS CO., LTD.

Job Number : 1092400007 Customer Name : IRPC
Equipment : AQMs Station. Contact Name :

Model : AQMs Station. Telephone Number :

Serial Number :  Pluak Kate Station E-mail address/Fax. :
Working Date : 18 October 2024 Working Hour :

Service Report

Working Scope:
Service Station

Physical Checking:

- aviada Data logger nudwhaulauni

- avada Diagnostic of all analyzers agJJTuLﬂmsﬁUﬂa

- avada Reading of all analyzers waz Met sensor Wui1Une
- a5399A wa Calibration wudteglunaeiund

- @579 Dilutor wag Zero Air wuivihaulaunf

- anade w3esindu PM-10 wuiwhaulduna

- a59dA 1eSes THC analyzer wuiwhauldund

- psada mevihauvesszuulii wag UPS wuiihaulaund
- henuazeanisluannil way ushusevannil

Correction working:

Calibrate single-point of all analyzers. Drain water for pump of Zero Air.

Replace sample filter 47 mm.

Part Replacements:

- Sample Filter 47 mm. 6 ea.  (Part support by IRPC)

Addition Recommended:

- End -

Serviced by : Serviced Date 18 October 2024

Approved Date :

Approved by: 18 October 2024
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Q-SHE SOLUTIONS CO., LTD.

General Checking

Equipment : AQMs Pluak Kate Model : -
Serial Number : Pluak Kate Station Manufacturer : -
Item Description set-Point Status & Value Remark
Value
On Mobile
1 Air conditioner operation OK OK
2 Mobile temperature 25-27 °C 26°C
3 Lighting system OK OK
a4 Lamp in sampling box OK OK
5 Sampling probe Clean Clean
6 Blower OK OK
7 Drain liquid in tank Drain Drain
8 Compressor tank set pressure 80 psi 80 psi
9 Zero air compressor operation OK OK
10 Silica gel for dry air of NOx analyzer OK OK
11 UPS 3 KVA OK OK
12 Data logger OK OK
13 Ventilation fan OK OK
14 Power cable OK OK
15 Hydrogen Gas - 1950/42 psi
16 Standard gas#1 (NO,SO,,HC,CO) - 2000/32 psi
Note :
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Q-SHE SOLUTIONS CO., LTD.

NO-NO,-NOx Analyzer

Equipment : NO-NO,-NOx analyzer. Model : 42i
Serial Number : 1170530044 Manufacturer : Thermo Scientific

Diagnostic test value

Parameter Observed value Unit Nominal range
Before After
Sample reading
NO reading 18.2 12.0 ppb
NOx reading 35.2 30.8 ppb
Range 500 500 ppb 50 to 1000 ppb
Averaging Time 30 30 Sec 10 to 300 Sec
Calibration Factors
NO BKG. ppb 13.1 13.1 ppb 0 to 60
NOx BKG. ppb 12.9 129 ppb 0 to 60
NO COEF. 0.976 0.974 - 1.0+03
NOX COEF. 1.000 1.000 - 1.0+ 0.3
NO2 COEF. 1.000 1.000 - 1.0+ 0.3
Instrument Controls
Ozonator On On On/Off
PMT Supply On On On/Off
Auto/Manual Mode NO/NOx NO/NOx NO/NOx, NO, NOx
Baud Rate 9600 9600 bps 1200 to 9600
Temp Compensation On On - On/Off
Pressure Compensation On On - On/Off
Screen Contrast a5 45 % 0 to 100
Service Mode Off Off - On/Off, Up to used
Diagnostics
Voltages
PMT Supply 917.6 917.6 Vdc | -400 to -1200 Vdc
5 Supply 4.9 4.9 Vdc 5.0+ 1Vdc
15 Supply 15.1 15.1 vdc 15.0 + 1 Vdc
-15 Supply -14.8 -148 vdc | -15.0 + 1 Vdc
Temperatures
Internal 35.8 35.4 °c 15°C to 45°C
Chamber 50.0 49.9 °c 50°C + 2 °C
Cooler 28 29 °C (3°C +2°C
Converter 3253 325.0 °C 325°C + 5°C
Converter Set 325.0 325.0 oC 325°C
Pressure 275.4 276.6 mmHg | 250 + 100 mmHg
Flow 0.641 0.656 L/min 0.5 to 1.00 L/min
Note :

U3wm A-3 Twgdiud $rin
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Q-SHE SOLUTIONS CO., LTD.

SINGLE-POINT GAS CALIBRATION

All analyzer.

Equipment : All analyzer. Model : 42C, 43i , 48i, 49i
Serial Number : 0504710413,CM06280010, Manufacturer : Thermo

1201351403,CM09040067

Standard gas concentration Dilutor detail

Sulfur Dioxide (SO») a4.7 ppm Manufacturer : Thermo
Nitric Oxide (NO) 45.0 ppm | Model : 146C
Methane (CHa) 498 ppm | Serial number : 0504710414
Carbon oxide (CO) 4550 ppm
Cylinder NO. : A00931SK
Expiration Date : 8 Sep 2026

BEFORE CALIBRATION RESULT

ZERO SPAN
PARAMETER JUDGEMENT
IDEAL ACTUAL | ERROR IDEAL ACTUAL | 9%ERROR

NO (ppb) 0.00 0.7 0.70 400 402.0 0.50 Valid
NOy (ppb) 0.00 1.4 1.40 400 405.0 1.25 Valid
SO, (ppb) 0.00 1.0 1.00 400 404.0 1.00 Valid
CO (ppm) 0.00 0.07 0.07 40.3 40.0 -0.74 Valid
03 (ppb) 0.00 1.0 1.00 400 412.0 3.00 Valid
CH4 (ppm) 0.00 5.00

THC (ppm) 0.00 5.00

AFTER CALIBRATION RESULT

ZERO SPAN
PARAMETER JUDGEMENT
IDEAL ACTUAL | ERROR IDEAL ACTUAL | %ERROR
NO (ppb) 0.00 0.8 0.80 400 401.0 0.25 Valid
NOy (ppb) 0.00 1.4 1.40 400 401.0 0.25 Valid
SO, (ppb) 0.00 1.0 1.00 400 395.0 -1.25 Valid
CO (ppm) 0.00 0.05 0.05 40.3 40.0 -0.74 Valid
03 (ppb) 0.00 1.0 1.00 400 400.0 0.00 Valid
CH4 (ppm) 0.00 0.01 0.01 5.00 5.00 0.00 Valid
THC (ppm) 0.00 0.01 0.01 5.00 5.00 0.00 Valid

Remark :

UM A7 Twgdiud $rin
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I ,I(‘:D PETRO-INSTRUMENTS CORP,.LTD.
7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), FAX: (662) 513 3730, 939 4207-8, E-mail-address: qshe@pico.co.th

SILIWNNTHDULN ﬂuﬁ"'lmmuﬂmﬂqﬂ
MULTI-POINT GAS TEST REPORT

Date : 08 October 2024 Temperature(OC) : 26 Pressure(mBar): -

Sulfur Dioxide (SO,) Manufacturer

Nitric Oxide (NO) Model

Carbon Monoxide (CO) Serial Number

Methane (CH,)

Cylinder NO. Manufacturer

Expiration Date Model / Serial Number

Analyzer Display Difference Percent
Reference Value (ppb.) Percent Error
#1 #2 AVG. | Error (ppb.) Abs.(STD<+15%)

Level 1 Zero 0 0.50 - 0.50 0.50 - - Percent | Percent |Percent
Level 2 20% 100 97.40 - 97.40 -2.60 -2.60 2.60 Corre. Slope Inter.
Level 3 40% 200 198.00 - 198.00 -2.00 -1.00 1.00 Error Error Error
Level 4 60% 300 298.70 - 298.70 -1.30 -0.43 0.43 STD STD STD
Level 5 80% 400 400.00 - 400.00 0.00 0.00 0.00 <+0.5% | <+5% <+3%

Average Difference (%) 1.01 -0.0034 0.0300| -0.1754

Multi Point Audit Graph
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USEN mvnfm-%uamgm%ﬁ NNA

I ,l(‘:D PETRO-INSTRUMENTS CORP,.LTD.
7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), FAX: (662) 513 3730, 939 4207-8, E-mail-address: qshe@pico.co.th

SILIWNTHBUNYUAIBLULRAAN 290
MULTI-POINT GAS TEST REPORT

Date : 08 October 2024 Temperature(OC) : 26 Pressure(mBar): -

Sulfur Dioxide (SO,) Manufacturer

Nitric Oxide (NO) Model
Carbon Monoxide (CO)

Methane (CH,)

Serial Number

Cylinder NO. Manufacturer

Expiration Date Model / Serial Number

Analyzer Display Difference Percent
Reference Value (ppb.) Percent Error
#1 #2 AVG. | Error (ppb.) Abs.(STD<+15%)

Level 1 Zero 0 1.00 - 1.00 1.00 - - Percent | Percent |Percent
Level 2 20% 100| 98.00 - 98.00 -2.00 -2.00 2.00 Corre. Slope Inter.
Level 3 40% 200 198.40 - 198.40 -1.60 -0.80 0.80 Error Error Error
Level 4 60% 300 298.00 - 298.00 -2.00 -0.67 0.67 STD STD STD
Level 5 80% 400 403.00 - 403.00 3.00 0.75 0.75 <+0.5% | <+5% <+3%

Average Difference (%) 1.05 -0.0091 0.4000| -0.1786
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I ,I(‘:D PETRO-INSTRUMENTS CORP,.LTD.
7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), FAX: (662) 513 3730, 939 4207-8, E-mail-address: qshe@pico.co.th

SILIWNNTHDULN ﬂuﬁ"'lmmuﬂmﬂqﬂ
MULTI-POINT GAS TEST REPORT

Date : 07 October 2024 Temperature(OC) : 26 Pressure(mBar): -

Sulfur Dioxide (SO,) Manufacturer

Nitric Oxide (NO) Model

Carbon Monoxide (CO) Serial Number

Methane (CH,)

Cylinder NO. Manufacturer

Expiration Date Model / Serial Number

Analyzer Display Difference Percent
Reference Value (ppb.) Percent Error
#1 #2 AVG. | Error (ppb.) Abs.(STD<+15%)

Level 1 Zero 0 1.30 - 1.30 1.30 - - Percent | Percent |Percent
Level 2 20% 100 97.80 - 97.80 -2.20 -2.20 2.20 Corre. Slope Inter.
Level 3 40% 200] 197.90 - 197.90 -2.10 -1.05 1.05 Error Error Error
Level 4 60% 300 297.80 - 297.80 -2.20 -0.73 0.73 STD STD STD
Level 5 80% 400 400.60 - 400.60 0.60 0.15 0.15 <+0.5% | <+5% <+3%

Average Difference (%) 1.03 -0.0059| -0.1400| -0.3125
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PETRO-INSTRUMENTS CORP,.LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), FAX: (662) 513 3730, 939 4207-8, E-mail-address: gshe@pico.co.th

SILIWNTHBUNYUAIBLULRAAN 290
MULTI-POINT GAS TEST REPORT

Date :

Equipment :

Manufacturer :

07 October 2024

Temperature(OC): 26 Pressure(mBar) : -

Sulfur Dioxide (SO,)

Nitric Oxide (NO)
Carbon Monoxide (CO)

Methane (CH,)

Cylinder NO.

Expiration Date

Manufacturer

Model

Serial Number

Manufacturer

Model / Serial Number

Analyzer Display Difference Percent
Reference Value (ppb.) Percent Error
#1 #2 AVG. | Error (ppb.) Abs.(STD<+15%)

Level 1 Zero 0 1.70 - 1.70 1.70 - - Percent | Percent |Percent
Level 2 20% 100 97.40 - 97.40 -2.60 -2.60 2.60 Corre. Slope Inter.
Level 3 40% 200 198.30 - 198.30 -1.70 -0.85 0.85 Error Error Error
Level 4 60% 300 298.50 - 298.50 -1.50 -0.50 0.50 STD STD STD
Level 5 80% 400 400.00 - 400.00 0.00 0.00 0.00 <+0.5% | <+5% <+3%

Average Difference (%) 0.99 -0.0055| -0.2300| -0.5556
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Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th

A & J 7B MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD
Y1 214 Bangwack Rd. Bamgpai Bangkac Bangkok 10160

NSC-TIOITI® 17023
CALBRATION 00352

(N W
CALIBRATION CERTIFICATE

Certificate No. : L202312097-0001

Date Issued : 25-Dec-23

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

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

Equipment : Mass flow meter
Manufacturer : Dwyer

Model : GMF-2101

Serial No. 2 -

ID No./Tag No. : MFO01/51

Date Received : 14-Dec-23

Date Calibrated : 25-Dec-23
Calibrated by : Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

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

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

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k = 2, providing a level confidence approximately 95 percent.
This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

e | of 3




Certificate No. : 0L202312097-0001

Environment : Ambient temperature :
Relative humidity :
Capacity Range : 17 ml/min

Calibration Media : Air

( 23
( 50 +15)%RH

+2)°C

Type : Mass Flowmeter
Unit Under Calibration Reference Condition : Pressure 101.325 kPa(abs) , 21 °C, Nitrogen
Temperature Pressure UUC Reading  STD Reading Error Uncertainty MPE Pass / Fail
(°C) (kPa ) ( ml/min ) ( ml/min ) (mmin)  (£mlmin) = ml/min) Simple
Acceptance
23.28 101.87 0.00 0.000 * 0.000 0.063 0.255 Pass
23.29 101.88 3.30 3.365 -0.065 0.14 0.255 Pass
23.25 101.90 7.30 7.428 -0.128 0.15 0.255 Pass
23.27 101.94 13.50 14217 -0.717 0.16 0.255 Failed
23.26 101.97 17.00 19.331 -2.331 0.20 0.255 Failed
Error = Unit Under Calibration - Standard Pass = |errorj<= |MPE|
MPE = Maximum Permissible Error Fail = |error|> |MPE|
Marked # are not included in the NSC-ONSC accreditation schedule for our laboratory.
= ERROR CHART
E 0.5
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Certificate No, : L202312097-0001

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

; Q = Flow rate
: P = Absolute pressure
; T = Absolute temperature

Pros Tateas ; Subscript "Meas" = Measurement condition

Q =Qrer X p——
Meas Ref Proa: Troy ; Subscript "Ref" = Reference condition

Condition As-Received : Used Item
"he measurment results and statements of conformity with specification only relate to the item calibrated.

Traceability of Certificate :

The International System of Units (SI) through
NIMT Calibration Certificate No. MW-0013-22 for Mass Flow Calibrator (20 SCCM) Serial No. G500971G20, Due 22-Feb-24

End of Certificate
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Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

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

Address
(Instrument Location):

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

PM Number: 10f2
Telephone
Number: NA
Service Order WO-02760693
Number:
. Next PM Due
DI L) [P 22-Feb-2024 Date: 22-Aug-2024

(DD-MMM-YYYY)
(DD-MMM-YYYY)

Part Number Release Publication Date , )
TH09370064 C March 2013 Perkin
Scope

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

General Instructions:

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

Copyright Information

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

2013 PerkinElmer, Inc.

Trademarks

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

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

Additional Reagents and Standards Required for PM

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

Procedure Checklist

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

General:

Column type Elite 624

Carrier gas flow rate T mi/min.

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

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

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

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

Replace the exhaust vapor mist filter on the fore pump.

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

Replacement Kit if necessary
Replace the filament.

Remove and clean the pre-quad rods.

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

NESENEN

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

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

Operational Tests:
Vacuum pressure.

Air/water leak check

AutoTune and mass calibration.

NESENES!

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

PC Maintenance:
Delete all unnecessary temporary files.

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

Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

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

This Turbomass/ClarusMS/SQ8  Pass the preventive maintenance.

Review of Preventive Maintenance:

Date:
22-Feb-2024
(DD-MMM-YYYY)

Date:
22-Feb-2024

(DD-MMM-YYYY)

Turbomass/Clarus MS/SQ8 Preventive Maintenance _




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

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

Address
(Instrument Location):

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

Serial Number: 648N4050804 PM Number: 2 of 2
Telephone
Number: NA
Service Order WO-02927336
Number:
Next PM Due
22-Aug-2024 Date: 22-Feb-2025

(DD-MMM-YYYY)
(DD-MMM-YYYY)

Part Number Release Publication Date , )
TH09370064 C March 2013 Perkin
Scope

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

General Instructions:

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

Copyright Information

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

2013 PerkinElmer, Inc.

Trademarks

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

Turbomass/Clarus MS/SQ8 Preventive Maintenance Page 1
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PerkinElmer’
Component List
Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 TotalchromGﬁ PSS,PSS,FID
Clarus SQ8 648N4050804 Turbomass Gﬁ
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMIYY)
N/A
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial # Due Date
applicable) (MMIYY)
N/A

Additional Reagents and Standards Required for PM

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

Procedure Checklist

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

General:

Column type Elite 624

Carrier gas flow rate T mi/min.

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

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

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

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

Replace the exhaust vapor mist filter on the fore pump.

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

Replacement Kit if necessary
Replace the filament.

Remove and clean the pre-quad rods.

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

NESENEN

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

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

Operational Tests:
Vacuum pressure.

Air/water leak check
AutoTune and mass calibration.

NESENES!

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

Turbomass/Clarus MS/SQ8 Preventive Maintenance _
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PC Maintenance:
Delete all unnecessary temporary files.

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

Review:
Review with the customer PM work performed.

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

Additional Comments

Additional Comments Regarding the PM

Review

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

This Turbomass/ClarusMS/SQ8  Pass the preventive maintenance.

Review of Preventive Maintenance:

Date:
22-Aug-2024
(DD-MMM-YYYY)

Date:
22-Aug-2024

(DD-MMM-YYYY)

Turbomass/Clarus MS/SQ8 Preventive Maintenance Page 4
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S.P.S. CONSULTING SERVICE CO., LTD.

7 saowwaludu 24 ouwwwalafu wwiesauwa wasgdng njamwn 10800
7 Sol Phahaolyothin 24, Phaholyothin Ad., Jompol, Chatuchak, Bangkok 10900

Tel : (662) 939-4370-72, Fax : (662) 5134221, E-mail | sele@@spscon.com., WwWw.spscon.coim

Console Calibration Report

Calibration Method ] |

Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y AH, (mmH,0)
BO1 1563 02/09/2024 0.998 50.16
B0Z2 8002514 04/09/2024 1.002 50.08
BO3 1503016 02/09/2024 1.005 50.02
B804 00006659 03/05/2024 0.997 49.84
BO5 00007428 02/09/2024 1.003 49.95
RO1 1561 03/09/2024 0.998 50.11
R0O2 8002513 04/0%/2024 0.997 49.97
RO3 1570 03/09/2024 1.004 49.82
RO4 8002519 02/05/2024 0.996 49.74
RO5 1503015 04/09/2024 0.999 49.88
Remark : Accept Value of y(test) is 0.97 <y <103

Accept Value of AH, (test) is 46.7 + 6.4 (mmH,0)

Calibrated by :

Approved by :

A Do

(Mr. Adul Dangklom)

‘ {Mr. Peera Detudom)
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+ 8.P.S. CONSULTING SERVICE CO., LTD.

7 tauwnalodu 24 ouuwkaladu uriasauwa weerdng njamms 10800

"ff@a > & 7 Sol Phaholyothin 24, Phahoiyothin Rd,, Jompol, Chatuchak, Bangkok 10900
S aau®® el (662) 9394370-72. Fax : (662) $13-4221, E-mal : 52le@SpSCON.COM.. WWIW.SPSCON.COM
Pitot Tube Calibration Report
Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B
BO3 S 0.99 02/08/2024 0.84 0.83
BO4 5 0.99 02/08/2024 0.85 0.84
BO5 S 0.99 05/08/2024 0.84 0.84
BO7 S 0.99 05/08/2024 0.84 0.83
BO8 S 0.99 02/08/2024 0.84 0.84
809 S 0.99 02/08/2024 0.84 0.85
B11 S 0.99 02/08/2024 0.84 0.84
Bl6 S 0.99 01/08/2024 0.83 0.84
B18 5 0.99 01/08/2024 0.84 0.84
B1¢9 5 0.99 05/08/2024 0.84 0.84
B21 5 0.99 07/08/2024 0.84 0.85
B24 S 0.99 05/08/2024 0.83 0.84
B27 S 0.99 05/08/2024 0.84 0.83
B30 S 0.99 07/08/2024 0.85 0.84
B31 5 0.99 02/08/2024 0.84 0.85
B33 5 0.99 01/08/2024 0.84 0.84
B35 S 0.99 02/08/2024 0.84 0.85
Remark : Accept value of Cp (test) is 0.84 + 0.01
Calibrated by : Mu\ Dn‘nql‘\ov\ Approved by : c S
(Mr. Adul Dangk\llom) l (Mr. Peera Detudom)
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Pitot Tube Calibration Report
Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Aveg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B

B36 S 0.99 02/08/2024 0.83 0.84
B37 S 0.99 02/08/2024 0.84 0.84
B38 S 0.99 01/08/2024 0.84 0.83
B39 S 0.99 05/08/2024 0.84 0.85
B40 S 0.99 08/08/2024 0.84 0.84
Ba1 S 0.99 05/08/2024 0.84 0.85
Bd4 S 0.99 05/08/2024 0.84 0.85
Ba45 S 0.99 05/08/2024 0.85 0.84
Bdé S 0.99 02/08/2024 0.84 0.85
Ba7 S 0.99 05/08/2024 0.84 0.85
B48 S 0.99 07/08/2024 0.83 0.84
B49 S 0.99 07/08/2024 0.84 0.85
B54 S 0.99 07/08/2024 0.83 0.84
B56 S 0.99 02/08/2024 0.84 0.84
B57 5 0.99 06/08/2024 0.85 0.84
B58 o 0.99 02/08/2024 0.e4 0.84

Remark : Accept value of Cp (test) is 0.84 + 0.01

Calibrated by :

h-t;\'.:.\ T\)[} ngkle ™

(Mr. Adul Dangklom)

Approved by :

(Mr. Peera Detudom)




CERTIFICATE OF CALIBRATION

FOR

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

SERIAL NO. } N/A[64-220066-2]
CLID. NO. : 212201113

JOB CONTROL NO. ; 240730078440

CALIBRATION SERVICE - M IN-LABORATORY [ ON-SITE

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

CHATUCHAK, BANGKOK 109200
DATE OF RECEIVED : 30 July 2024 DATE OF ISSUED : 02 August 2024

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

Calibrated By : Sittipong Pimdee

Approved By :

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

to the International System of Units ( 51 )

Certificate No. Q24078440

page 1 of 3

F3-011-05/12-23




CALIBRATION LABORATORY CO.LTD. <. afam

2/40-11,4,55 Soi Prasert Manuit 29 Yask 4, Prasert Manukit Rd. Ladphrao, Bangkok 10230  JNHE=MIRE i erticivam s
0 gra Z ~——~> ACCRED|TED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklaboratory.com  E-mail:sale@cal-laboratory.com ‘1/{;_'/:\‘\\.\:‘\‘

0 =T
AEnIa_d.lEd ACDM-2814
ISO/IEC 17025
REPORT OF CALIBRATION
FOR

NOMENCLATURE 2 VACUUM GAUGE

MANUFACTURER k HI-LIGHT

MODEL / TYPE . N/A

SERIAL NO. ] N/A[64-220066-2]

DATE OF CALIBRATION : 31 July 2024

DUE DATE OF CALIBRATION : 31 July 2025
ENVIRONMENT CONDITIONS :
Temperature : (ZBi 2) °c Relative Humidity : (55 + 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines.
The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

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

Certiflicate No. Q24078440

F3-011-05/12-23 page 2 of 3

@clccalibration



CALIBRATION LABORATORY CO.LTD. % aam

2/10-11,74, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

afieant o fodrad
ot : T —~" ACCREDITED
Tel. 02-578-03534 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com ™ ‘,//_:\“\ ¥ T
c I_ c b DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
1ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale 1 times. Then 2 series of known

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

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa) Conversion to inHg Correction ( inHg )
(inHg ) Up Down Up Down Up Down
0 0.000 0.000 0.0 0.0 0.0 0.0
=5 -16.591 -16.930 -4.9 -5.0 +0.1 0.0
-10 -33.521 2521 99 -0.9 +0.1 +0.1
=15 -50.113 -50.113 -14.8 -14.8 +.2 +0.2
-20 -66.704 -67.043 -19.7 -19.8 +0.3 +0.2
-25 -83.634 -83.973 -24.7 -24.8 +0.3 +0.2
-30 -100.564 -100.564 =29.7 -29.7 +0.3 +0.3

Uncertainty of measurement = 0.2 inHg
Transmitting fluid : Air.
Technical Note. Conversion factor 1 kPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 43 of 67

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

### End of Certificate ###

Certificate No. Q24078440

F3-011-05/12-23 page 3 of 3
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N : 136164

Environmental Conditions

Temperature
Pressure

25 + 3 “c
1010 # 1 mmbar

wm

Personal Pump Data

Calibration Data

Flow Rate (ml/min)
No. | Brand Model Serfal No. Date Setting Actual (Q std.) Wi Tch Lol
1 2 3 1 2 3 v [

B41 SKC 224-PUXRS 612669 02r10/2024 1,000 1,500 2,000 1,010 1497 2,001 0.994x + 9,527 1.000
Baz2 SKC 224-PCXRS 626041 Dd/10/2024 1,000 1,500 2,000 538 1,507 2,005 1.009x - 14.416 0,559
B43 SKC 224-PCXRA 034636 03/10/2024 1,000 1,500 2,000 1,005 1,694 2,00 0.995x + 6.369 1.000
Ba4 SKC 224-PCxRE 529341 03/10/2024 1,000 1,500 2,000 1,010 1,494 2,000 0.990x + 18,704 1.000
B45 SKC 224-POXRE 529594 02/10/2024 1,000 1,500 2,000 1,014 1,504 2,010 0997« + 11.890 1.000
Bdg SKC 228-PCXRE 566743 Q41072024 1,000 1,500 2,000 1,006 1514 2,009 1.002% - 1351 0.95%
Bat SKC 224-POXRE 566747 02/10/2024 .1.000 1,500 2,000 1,000 1,513 2,009 1.009x - 11,718 1.000
Bag SKC 224-FCXRE 566753 Q471072024 1,000 1,500 2,000 1,020 1,513 2012 0595 + 15140 0.95%
B4g SKC 224-PCXRE 566TE0 Q4s10/2024 1,000 1,500 2,000 999 1,498 2,000 1.000x + 0.144 1.000
B50 SEC 224-PCXRE 500400 0as10/20249 1,000 1,500 2,000 1,000 1,508 2,006 1.00dx — 5,541 1.000
B51 SKC 224-PCXRA 500363 0as10/2024 1,000 1,500 2,000 996 1,506 2,005 1.007x - 10,582 1.000
B52 SKC 224-PCXRE 093186 Q31072022 1,000 1,500 2,000 958 1.509 2,003 1.006x - 10.386 1.000
B53 SKC 224-PCXRE TOTET0 Q3/1va0ze 1,000 1,500 2,000 1,000 1,493 1,996 0.994% + 4.977 0.999
a54 SKC 224-PCXRY 509821 ozrinizoze 1,000 1,500 2,000 1,001 1,493 2,008 1.006x - 5.295 1.000
855 SKC 224-PCXR3 510710 Qd/10/2022 1,000 1,500 2,000 S99 1,508 2,004 1.005% - B.519 1000
854 SKC 224-PCKRS 511450 03/10/2024 1,000 1,500 2,000 1,003 1,502 2012 1.008x - 10418 1.000
BST SKC 224-PCAR3 510798 0z/10/202d 1,000 1,500 2,000 997 1,503 2,005 1.009x — 15.629 1.000
858 SKC 224-PCXR3 509852 02r10/2024 1,000 1,500 2,000 1,016 1,517 2,008 0.990x + 13.453 0.599
B39 SKC 224-PCXR3 509862 0d/10/2024 1,000 1,500 2,000 559 1,511 2,010 1.010x - 14,912 0.999
860 SKC 228-PCXR3 512655 02/10/2024 1,000 1,500 2,000 1,009 1,514 1,956 0.992x + 12.737 0.999
Be1 SKC 224-PCXR3 503915 0471002024 1,000 1,500 2,000 1,005 1,503 2,006 1.011x - 15.735 0.999
Bez SKC 228-PCHR3 505975 03/10/2024 1,000 1,500 2,000 1,005 1,513 2,008 1.002x - 0.783 0.999
BE3 SKC 220-PCXR3 511432 02/10/2024 1.000 1,500 2,000 1,020 1,513 2013 0595« + 14.152 0993
B4 SKE 220-PCKR3 508502 04/10/2024 1000 1,500 2,000 1,000 1,508 2,007 1.004x - 5.189 1.000
B&S SKC 226-PCXR3 508310 C2/10/2024 1.000 1,500 2,000 957 1,514 2,005 1.006x - 7.652 1.000
B&E SKC 220-FCXR3 5078561 04/10/2424 1,000 1,500 2,000 956 1,499 2,003 1.009x - 13.421 1.000
BET SKC #20-PCXR3 506295 03/10/2024 1,000 1,500 2,000 98 1,510 2,004 1.010x - 17.666 0.999
BAR SKC 228-PCXR3 s05872 03/10/2024 1,000 1,500 2,000 58 1454 1997 0.996x + 2.043 1.000
869 SKC 224-PCKR3 508375 04/10/2024 1,000 1560 2,000 996 1,499 2,003 1.004x - 4.961 1.000
870 SKC 224-PCYR3 510623 03/10/2029 1,000 1,500 2,000 1,002 1,508 2,000 1.002x - 1.959 1.

B71 SKC 220-PCXR3 508367 03/10/2024 1.000 1,500 2,000 996 1,503 1,999 1.003x - 5.913 1.000
B72 SKC 220-PLXR3 305977 04/10/2024 1.000 1500 2,000 997 1,89% 1,996 0.998x - 0.140 1.000
EE] SKC 224-PCHRS 512606 02/10/20249 1.000 1,500 2,000 1,005 1,504 2,007 1.008x - 11.262 1.000
a7a SKC 220-PCXRS 505993 03/10/2024 1,000 1,500 2,000 998 1,504 2,002 1.005% - 10.110 1000
875 SKC 224-PCKR3 509820 02/10¥z20248 1,000 1,500 2,000 1,004 1,503 2,007 1.009x - 12.679 1.000
BT6 SKC 2248-PCKRS 509811 0d/10/2024 1,000 1,500 2,000 1,005 1,893 2,003 0.997x + 5.309 1,000
B7T SKC 2248-PCHRS 508301 02/10/2028 1,000 1,500 2,000 998 1,685 2,002 1.002x — 3.498 1.000
878 SKC 229-PCXRS 510677 03/10/2024 1,000 1,500 2,000 1,015 1,505 2,010 1.003x - 0.020 0.999
B79 SKC 224-PCHR3 510920 0d/10/2024 1,000 1,500 2,000 959 1,493 2,008 1.008x - 14,332 1.000

Calibrated by : Approved by :

MY Donabon

(Mr. Adul Danﬁom!

(Mr. Peera Detudom)
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Personal Pump Calibration Report

| Calibration Method : Ory Cal Primary Flowmeter | | Madel ; Defender 510-H S/N ;136164
Erwvironmental Conditions
Temperature ; 25 + 3 b
Pressure 3 1010 * 15 mmbar
Personal Pump Data Calibration Data
il L Value From Calibration Curve
No. | Brand Model Serlal No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R
BE0 SKC 224-PCXR3 504569 03/10/2024 1,000 1,500 2,000 998 1,507 2,003 1.007x - 12517 1.000
BaL SKC 220-PTXA3 503480 03/10/2024 1,000 1,500 2000 997 1,496 1,857 1.001x - 3.994 1.000
Ba2 SKC 2240-PCXAS 505672 03/10/2024 1,000 1,500 2,000 1,005 1,503 2,008 1.001x - 1.851 0085
Ba3 SKC 224-PCXR3 510785 02/10/2024 1,000 1,500 2,000 1,001 1,505 2,000 0999 + 0,108 1.000
B84 SKC 224-PCXR3 . 508333 02/10/2024 1,000 1,500 2,000 1,003 1,504 1,999 1.001x% - 1.315 1.000
B85 SKC 224-PCXA3 505757 02/10/2024 1,000 1,500 2,000 1,003 1,506 2,001 1.003x - 1.855 1.000
BE& SKC 224-PCXA3 512625 04/10/2024 1,000 1,500 2,000 1,000 1,501 1,998 1.000% - 1111 1.000
B&T SKC 224-PCXR3 504324 04/10/2024 1,000 1,500 2,000 989 1,509 2,007 1.009x — 15.663 0.99%
BES SkC 224-PCXRY 508307 04/10/2024 1,000 1,500 2,000 599 1 1,996 0.956x + 4.825 1.000
BEY SKC 224-PCXR3 509860 04/10/2024 1,000 1,500 2,000 1,002 1,503 2,006 1.008x - 10170 1.000
BSO SKC 228-PCXR3 508366 02/10/2024 1,000 1,500 2,000 939 1,506 2,003 1.000% - 0.612 1000
891 SKC 220-PCXR3 510919 02/10/2024 1,000 1,500 2,000 1,011 1,504 2,001 0.991x + 17.894 1.000
B9z SKC 228-PCKR3 510987 031072024 1 1,500 2,000 1,008 1,505 2,008 1.008x - 10.210 1.000
B3 SKC 220-PCXR3 509845 03/10/2024 1,000 1,500 2,000 1,005 1,505 2,005 1.005% = 5793 1.000
B9d SKC 220-PCHRS Al127aT1 03/10/2024 1,000 1,500 2,000 1,003 1,503 2,001 1.003x - 3.458 1.000
895 SxC 224-PCHAB A127921 01/10/2024 1,000 1,500 2,000 998 1,506 2,006 1.008x - 11,706 1.000
896 S5C 224-PCHRB Al2To42 01/10/2024 1,000 1,500 2,000 1,003 1,502 2,000 0.996x + 2679 1.000
897 SKC 220-PCXRE A12T955 01/10/20248 1,000 1,500 2,000 1,004 1,505 2,008 1.010% — 12557 1.000
858 SKC 220-PCYRB Al27956 01,/10/2024 1,000 1,500 2,000 598 1,897 2,001 1.004x - 8,311 1.000
M |
Calibrated by : Approved by :
Ml Dorg Mo
(Mr. Adul Dangklom) (Mr, Peera Detudom)
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Personal Pump Calibration Report
| Calibration Method : Dry Cal Primary Flowmeter J | Model : Defender 510-H S/N : 136168
Environmental Conditions
Temperature i 25 + 3 =
Pressure 2 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand | Model | SertalNo. Date Setting Actual (Q std) Vet Mo CRbeEn Qs
1 2z 3 1 2 3 y R
ROY SKC 224-PCHR4 602467 03/10/2024 1,000 1,500 2,000 1,005 1,505 2,008 1.006% - 5.472 1.000
RO2 SKC 220-PCHR4 626450 04/10/2024 1,000 2,000 3,000 1,003 1,503 2,006 1.009x - 16.6591 0.999
RO3 SKC 228-PCXR4 691592 03/1002020 1,000 1,500 2,000 286 1,506 2,006 1.008x - 13.145 1.000
RO4 SKC 228-PCXRA B91672 0212024 1,000 1,500 2,000 1,003 1,502 2,000 0.995% + 7476 1.000
RUS SKC 220-PCXRL 798470 02/10/2024 1,000 1,500 2,000 1,004 1,505 2,008 1.005x - 7,440 1.000
ROG SKC 220-PCHRA 798456 04/10/2024 1,000 1,500 2,000 1,003 1,506 2,001 1.003x - 1.855 1.000
ROT SKC 224-PCXR4 798480 0371072024 1,000 1,500 2,000 995 1,501 1,557 1.002x - £.149 1.000
ROB SKC 224-PCXRY BB3215 4/10/2020 1,000 1,500 2,000 995 1,509 2004 1.011%- 20.001 0.999
RO9 SKC 226-PCXRA 034650 02/10/2028 1,000 1,500 2,000 996 1,500 1,997 1.000x - 1.051 1.000
R1D SKC 228-FOXRA 091765 03/10/2024 1,000 1,500 2,000 1,002 1,503 2,006 1.007x - 9.531 1.000
Ril SKC 224-PCHRG 091763 02/10/202¢4 1,000 1,500 2,000 999, 1,506 2,001 1.010x - 20.T61 0555
Riz SKC Z228-PCKRG 031568 03/10/2024 1,000 1,500 2,000 1,012 1,504 2,001 0.990x + 19.264 1.000
Ri3 SKC 224-PCXRA 091638 04/10/2024 1,000 1,500 2,000 1,002 1,505 2,008 1.008x - 10.210 1.000
Rid SKC 224-POKRG 021764 03/10/2024 1,000 1,300 2,000 GHE 1,498 1,997 0.999x + 0.148 1.004
Ri5 SKC 224-PCKRB 520457 03/10/2024 1,000 1,500 2,000 1,003 1,497 2,000 0.9%6x + 5377 1.000
Ri6 SKC 224-PCXRB 520643 04/10/2024 1,000 1,500 2,000 996 1,505 2,006 1.012x - 19,118 1.000
R1T SKC 224-PCXR8 528645 0as10/2024 1,000 1,500 2,000 1,004 1,503 2,006 1.002Zx - 3.334 1.000
Ri8 SKC 220-PCKRE 566756 04s10/2024 1,000 1,500 2,000 997 1,504 1,998 1.001x - 3462 1.000
R1% SKC 224-PCXRE 566802 03/10/2024 1,000 1,500 2,000 1,005 1.504 2,007 1.008x~-8.118 1.000
R20 SKC 224-PCARE 525089 01/10/2024 1.000 1,500 2,000 a99 1,493 2,006 1.005x - 8,571 1.000
R21 SKC 224-PCARE 665728 03/10/2024 1,000 1,500 2,000 1,004 1,503 1,996 0.953% + 9.763 1.000
R22 SKC 224-PCXRB 707444 aa/10/2024 1.000 1,500 2000 993 1,504 2,000 1.001% - 0.963 1.000
R SKC 224-FOXRE T&106T ariQranze 1,000 1,500 2,000 1,004 1,498 2,002 0.9%6x + 5.501 1.000
R24 SKC 224-PCXRE TaTES2 Qasit/z0ze 1,000 1,500 2,000 957 1,495 2,003 1.006x— 11110 1.000
R25 SKC 224-PCXRE T61052 0ari0/2024 1,000 1,500 2,000 1,016 1,507 2003 0.992x + 15204 1.000
A6 SKC 228-PUXAB 707956 04/10/2024 1,000 1,500 2,000 1,002 1,499 2,002 1.001x - 0.028 1.000
R27 SKC 224-PCXR8 TOT358 01/10/2024 1,000 1,500 2,000 1,008 1,505 2,008 1.006x - 6.261 LOGO
R28 SKC 224-PCXRA TOT481 03/10/2024 1,000 1,500 2,000 1,005 1,505 2,004 0.999 + 1.175 1,000
R29 SKC 224-PTXRA TOTa02 01/10/2024 1,000 1,500 2,000 1,001 1,500 1,996 1.001x - 4.617 1.000
R30 SKC 224-PCXRB 0535811 03/10/2024 1,000 1,500 2,000 1,000 1,506 1,998 0.998x + 6,228 1.000
R3l SKC 224-PCXRB 093183 04/10/2024 1,000 1,500 2,000 1,005 1,502 1,999 1.006x — 13,357 0559
R32 SKC 224-PCXAB 671950 03/10/2024 1,000 1,500 2,000 995 1,504 2,004 1.008x - 18,572 1.000
R332 SKC 224-PCXRG 626254 05/10/2024 1,000 1,500 2,000 1,005 1,50% 2,008 1.007x - 9.639 1.000
R34 SKC 224-PCXRA 626131 08/10/2024 1,000 1,500 2,000 996 1,485 2,001 1.002x - 5.649 1.000
R35 SKC 224-PCXRB TO7860 03/10/2024 1,000 1,500 2,000 529 1,498 1,999 0.997x + 2375 1.000
R3& SKC 224-PCXRB TO7446 04/10/2024 1,000 1,500 2,000 1,000 1,495 1,997 0.995x% + 4.558 1.000
R3T SKC 224-PCXRE 707432 04/10/2024 1,000 1,500 2,000 Q94 1,502 1,996 1.000x - 2818 1.000
R38 SKC 224-PCARB 707349 04/10/2024 1,000 1,500 2000 997 1,507 2,008 1.005% - 6.648 1.000
R39 SKC 224-PCXR8 761095 04/10/2024 1,000 1,500 2000 1,000 1496 1,997 0999 + 0858 1.000
Calibrated by : Approved by @
Mu\ Dnm\l\m
(Mr, Adul Dangﬁom) ‘ {Mr, Peera Detudom)
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Personal Pump Calibration Report
| Calibration Method : Dry Cal Primary Flowmeter J Medel : Defender 510-H S/h : 136164
Environmental Conditions
Temperature 25 + 3 “c
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (mU/min)
Value From Calibration Curve
No. | Brand Model Serial No, Date Setting Actual (Q std.)
1 2 3 1 z 3 y [
Ra0 SKC 224-PCXRA 612753 04/10/2024 1,000 1,500 2,000 1,005 1,503 2,011 1.007x - 10270 0.999
Rd1 SKC 224-PCHARA 626140 02/10/2024 1,000 1,500 2,000 1,000 1,506 2,013 1.012x - 16.627 1.000
Ra2 SKC 224-PCXRG 626463 04/10/2024 1,000 1,500 2,000 1,000 1,506 1,998 (998x + 5229 1.000
Ra3 SKC 224-PTXRS 626129 01/10/2024 1,000 1,500 2,000 999 1,504 2,004 1.008x - 14,732 1.000
Raq SKC 228-PCXR4 602753 01/10/2024 1,000 1,500 2,000 1,000 1,457 2,001 1.000x - 0.172 1.000
R4S SKC 224-PCXR4 626137 02/10/2024 1.000 1.500 2,000 997 1,495 1,998 1.001% - 3542 1.000
RET SHC 224-PCXR4 A129234 03/10/2024 1,000 1,500 2,000 1,005 1,506 2,002 1.001x - 1.275 1.000
RdB SHC 224-PCXRD A129253 03/10/2024 1,000 1,500 2,000 1,005 1,503 2,007 1.002x + 0236 1.000
R4S SKC 224-PCXRa A129168 03/10/2024 1,000 1,500 2,000 1,000 1,495 2,001 0.999x + 0.228 1.000
R50 SKC 224-PCXRE A129282 03/10/2024 1,000 1,500 2,000 /97 1,490 1,999 1.004x - 13,816 1.000
R51 SKC 224-PCKRA ALZ92B4 03/10/20248 1,000 1,500 2,000 994 1,502 1,996 1.000x - 2818 1.000
P ‘
Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method 1 Dry Cal Primary Flowmeter | L Model : Defender 510-H

S/N : 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No, Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 z 3 1 2 3 y R
H-RO1 Dveyer VFB-65 03/10/2024 500 1,000 2,000 5009 10008 19943 1.00%x + 0.055 1000
H-RO02 Dwyer VFB-65 01/10/2024 500 1,000 2,000 500.1 998.9 1992.4 1.002x - 3472 0.999
H-RD3 Dviyer VFB-65 02/10/2024 500 1,000 2,000 5016 999.3 20016 0.994x + 6.383 1.000
H-FO4 Dwyer VFB-65 03/10/2020 500 1,000 2,000 503.3 9998 | 19932 1.001x - 1.914 0.999
H-ROS Dwyer VFB-65 01/10/2024 500 1,000 2,000 5002 10026 | 20004 1.002 - 0.160 1.000
H-AOE Dwyer VFB-65 02/10/2024 500 1,000 2,000 503.1 1002.8 19996 0.999x + 5589 1.000
e~ L A
Calibrated by : Approved by :
M Dargln
(Mr.Adul Dangklom) 1 (Mr. Pesra Detudom)
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CERTIFICATE No : 24M2227 PAGE:1OF 2
REFERENCE No : 72448-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No : 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : -

CALIBRATION DATE - 08-Mar-24

APPROVED BY
ISSUED DATE 5 14-Mar-24
RECEIVED DATE : 08-Mar-24

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

F-GOI0REV 03



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

www.qcalibration.com

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

EQUIPMENT DIGITAL BALANCE MODEL XS105DU

MANUFACTURER METTLER TOLEDO S/N 1126422905

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

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

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

CONDITION OF THIS RESULTS OF CALIBRATION

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

I-J

. REFERENCE STANDARD INSTRUMENTS :-

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

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5.

RESULT OF CALIBRATION :-

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

., THE CERTIFICATE 18 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2

TARE FUNCTION : NORMAL

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

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

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY S |T H | PJR N

451—451,:’1 Sirinthorn Read, Bangbumry, Bangplud, Bangkok, 10700 Thailand

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

Cert. No. : SP24020
Pages 10f3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

Location : WET CHEMISTRY LABORATORY IV
Ambient Temperature: (28.1=5) °C

Relative Humidity : (472%25) %

Received Date : 27 AUGUST 2024

Calibration Date : 27 AUGUST 2024

Date of Issue : 27 AUGUST 2024

Calibrated by :

Approved by :

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



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN) /A

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

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

Cert. No. : SP24020
Job No. : YC67SP0013

Pages :20f3
Calibration Method :

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

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

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

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

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Aceuracy

(Without adjustment)
y Certified Values of UUC* Reading Error Uncertainty k
Material :
Reference Material (nm) (nm) (nm) +(nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUC#* = Unit Under Calibration




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN) |
451-451/1 Sirinthorn Road, Bangbumr©u, Bangplud, Bangkok, 10700 Thailand assoclates — WA W
Tel. +66 2433 8331 Email : calibration@sithiphorn.com NSC-TISI-TIS 17025

CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013

Pages :30f3
Result of calibration : Photometric Accuracy
(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k
(nm) Absarbance (A) Absorbance (A) (A) + (A) Factor
29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00
o 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
P 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
% 29360 1.0 0.9821 0.9820  -0.0001  0.0028 2.00
%‘n 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
=y 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00
E 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00
E 590.0 29914 0.7 07237 0.7221 -0.0016 0.0029 2.00
g 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00
2 29360 1.0 0.9753 0.9745  -0.0008  0.0028 2.00
635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00
29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00
o Wavelength Solution Certified UUC* Reading Error Uncertainty k
{nm) (mg/l) Absorbance (A) Absorbance (A) (A) +(A) Factor
E 20 0.2422 0.2418 -0.0004 0.0101 2.00
§ 40 0.4866 0.4852 -0.0014 0.0115 2.00
é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
; 80 0.9858 0.9842 -0.0016 0.0093 2.00
e 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

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

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

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance >20A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate
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Calibration Report

Non-Dispersive Infrared CO Analyzer

No. CO-RO1 Serlal No.
Calibrator (Dilution System)
Brand 1 Teledyne Madel T00
Last Cal. Date ;30 October 2023 Serial No. 421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. D711839
Certified Date : 14 March 2024 I Expired Date :+ 14 March 2032 Cylinder Conc. 4,580 ppm

Calibrating Condition

Pressure mmbar

rers[ 5] <

% RH

Calibration Setting

Span Initial Reading (Before Ad)), FPM Final Reading (After Adj.), PPM
Set Point Expected Concentration Analyzer Response S60if Analyzer Response
Zero 0 0,10 - 0
CO Span 40.00 39.591 {.225 40.00
APl Model 300E CO Aralyzer Check List
Parameter Observed Value Units Nominal Range

Ranga 50 PPM 0-1000 ppm
Stability 010 PP < 1 ppm With Zero Air
CO Measure 4017.1 my 2500-4800 mv

CO Reference 9479 mv 2500-4800 mV
Measure/Reference Ratio L.180 - 1.1-1.3 W/Zero Alr
Sample Pressure 8.7 In-Hg-A ~2"< Ambient Absolute Pressure
Sample Flow 807 CC/Min BOO + 10%
Sample Temperature 483 S a8. 4

Bench Temperature 481 % a8 . 2

Wheel Temperature 68.4 e 682

Box Temperaturs 307 e Amblent Temp + 7 = 10
Photo-Drive 303%.4 my 250 mV to 4750 mv
Slope 1.018 - 10-03

Offset 0.2 0:03

\

Calibrated by : M Yhml\hn Approved by :

(Mr.Adul Dangklom)

(Mr. Pesra Detudom)
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PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 4, 2024
Recommendation Recertification

7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 4, 2025
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 4, 2024

Visit Number: 10f2

PerkinElmer Phone: 02-719-6420 ext 206
PerkinEImer Fax: 02-318-5597

Address :

User Name: K.Phenpha Viphasthawat
Phone: 083-9269252
Fax: 02-513-4221

CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

NOT INCLUDED

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 September 30, 2024

VIS Wavecal solution N930-2946 January 30, 2025
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED July 4, 2024

1. MECHANICAL CHECKS

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

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

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

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 2 of 4
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 4, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00550
Ni 231.604 nm <0.008 0.00714
Ni 341.476 nm <0.012 0.00790
Spectral Resolution : VIS La 408.672 nm <0.020 0.01655
Ba 455.403 nm <0.025 0.02391
Precision
As 193.656 nm % RSD <1.0 0.72 %
Zn 213.856 nm % RSD <1.0 0.66 %
Mn 257.610 nm % RSD <1.0 0.30 %
La 379.478 nm % RSD <1.0 0.98 %
Ba 455.403 nm % RSD <1.0 0.95 %
Ba 493.408 nm % RSD <1.0 0.78 %
Detection Limits : Axial TI  190.080 nm 3(sd) 6.22 ppb
As 193.696 nm 3(sd) 6.44 ppb
Pb 220.353 nm 3(sd) 2.06 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 78.26 ppb
Zn 213.856 nm 3(sd) 2.07 ppb
Mn 257.610 nm 3(sd) 0.52 ppb
La 379.478 nm 3(sd) 2.63 ppb
Ba 455.403 nm 3(sd) 0.08 ppb
Ba 493.408 nm 3(sd) 0.75 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 64.72
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 15.04
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 4, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Authorized Represent

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 4, 2024
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 4, 2025
Jompol Chatuchak, Bangkok 10900 Date Last Certified: January 4, 2024
User Name: K phenpha Viphasthawat Visit Number: 20F 2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 204
Email: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
PinAAcle 900T PTCS14111103 Wiblab V5.1
AS 900
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N9300183 APR 30 2025
GFAAS Mixed standard N9300244 FEB 28 2025
MGO0-042 N101-3000
MG2-045 N101-3002

Page 1 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T

SERIAL NUMBER PTCS14111103

1. INSTRUMENT CHECKS

A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter

D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
F. Cleaning the Burner Head

G. Cleaning the Nebulizer

H. Cleaning the Drain System
2. AUTOSAMPLE CHECK
A. Sampling and Arm

B. Sampling & Rinse Pump

C. Sample Position & Clean
3. COOLING SYSTEM CHECKS
A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS

DATE TESTED

July 4, 2024

XNIIAANAA

~
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~
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A. Pump and 5 Port Valve N/
B. Chemifold and Tubing N/A
C. Power Supply N/A
D. Flow meter and Gas system N/A
Page 2 of 6

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

PerkinElmer Scientific (Thailand) Co., Ltd.
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Perkin
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE

A. Flame Mode Tests
1. Detector-Linearity with Barium (553.55 nm)
Neutral Density Filter 0.2 : 0.2042 Abs. + 5% 0.1815 Abs.
Neutral Density Filter 1.0 : 0.9798 Abs. + 5% 1.0220 Abs.

2. Baseline Noise at 1 Abs with Barium (553.55 nm)
(at an integration time of 0.5 seconds
and 99 replicates)

SD <0.010 Abs. 0.0016 Abs.
3. AA Baseline with Copper (Cu 324.75 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs. 0.0001 Abs.
4. D, Background Compensation (Copper 324.75 nm)
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0079 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0007 Abs.
6. AA-BG Baseline Noise with Arsenic (193.70 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0024 Abs.
Page 3 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
For the Better

WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE

7. Flame Interlock Shutdown
Shutdown correct?

8. Flame Sensitivity with Copper (324.75 nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and Stainless stell nebulizer)

Sensitivity > 0.250 Abs. 0.3118 Abs.
(2 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and High sensitivity nebulizer)
Sensitivity > 0.250 Abs. N/A Abs.
Page 4 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 250 mL/min
External Flow 100 + 10 mL/min 100 mL/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0021
SD < 0.005 Int.Abs 0.0004 Int.Abs.

3. Chromium Characteristic Mass(mg) and Precition (357.87 nm)
(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mO Results < 7.0 pg/0.0044A-s 7 pg/0.0044A-s
Precision < 2.0% 1.32 %
4. Copper Characteristic Mass(my) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)
mO Results < 16.5 pg/0.0044A-s 14.4 pg/0.0044A-s
Zeeman Ratio 0.52 + 0.04 0.559

Page 5 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024

Remarks :
- Neutral Density Filter refer to data sheet

- Zeeman Ratio = Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

=0.1491/0.1491+0.1176

0.559

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Customer Service En

Page 6 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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ARCHEMICA

Certificate of Calibration

Aquion: Anion (ID#894)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

AQUION  S/N:190840059

AS-DV S/N : 190915235

for
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Operator Signature® "”’@‘1"5@\@“ T Date:lune 24, 2024
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Test Engineer
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235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160

QUALITY CALIBRATION CO., LTD.

Tel (662) 421-5402. (662) 444-0152-3, Fax (662) 809-4584

NSC-TISI-T1S17025
CALIBRATION 0049

CERTIFICATE No : 24E6416
REFERENCE No : 73694-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROYED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

pH METER

HANNA

HI 3512

TH118035

pH 04/56

USED ITEM

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

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

]

=

27-Jun-24

=JUn-

24-Jun-24

PAGE : 1 OF 3

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03



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

CERTIFICATE No : 24E6416 PAGE : 2 OF 3

Calibration Report

EQUIPMENT 3 pH METER

MANUFACTURER H HANNA MODEL £ HI 3512

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

CONDITION OF THIS RESULTS OF CALIBRATION
I. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READING THE VALUE COMPARED

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

SERIAL No/

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

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

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

mY uuc CORRECTION vuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(= mV) k
414.11 414.8 -0.69 -0.115 0.15 2.00
354.95 355.5 -0.55 0.884 0.15 2.00
295.80 296.4 -0.60 1.885 0.15 2.00
236.64 237.1 -0.46 2.886 0.15 2.00
177.48 178.0 -0.52 3.887 0.15 2.00
118.32 118.8 -0.48 4.887 0.15 2.00
59.16 59.6 -0.44 5.887 0.15 2.00
0.00 0.4 -0.40 6.888 0.15 2,00
-59.16 -58.7 -0.46 8.101 0.15 2.00
-118.32 -117.9 -0.42 9.345 0.15 2.00
-177.48 -177.4 -0.08 10.589 0.15 2.00
-236.64 -236.4 -0.24 11.834 0.15 2,00
-295.80 -294.5 -1.30 13.077 0.15 2.00
-354.95 -334.7 -0.25 14.322 0.15 2.00
-414.11 -413.9 -0.21 15.565 0.15 2.00

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

CERTIFICATE No : 24E6416 PAGE :3 OF 3
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
2, DISPLAY UNIT WITH pH ELECTRODE S/N: 0908 1C6M
STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (- pH) k
4.015 4,011 0.004 3.905 0.012 2.00
7.003 7.003 0.000 6.972 0.012 2.00
10.009 10.014 -0.005 9.570 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
() (°C) (°C) ADIUSTMENT (£°C) k
25.004 25.0 0.004 --- 0.0085 2.00

4, PERCENT SLOPE

100%

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

END OF CALIBRATION REPORT




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402. (662) 444-0152-3, Fax (662) 809-4584
www.calibration.com

NSC-TISI-TIS17025
CALIBRATION 0049

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

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATION DATE £ 08-Mar-24

APPROVED BY

ISSUED DATE : 14-Mar-24

RECEIVED DATE : 08-Mar-24

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

F-GO10 REV 03



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

CERTIFICATE No : 24M2229 PAGE : 2 OF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA2248-CW

MANUFACTURER : SARTORIUS S/N : 36391843

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

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

AMBIENT TEMPERATURE 3 il G ) s RELATIVE HUMIDITY : 55 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

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

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION ; NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

o

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0001 -0.0001 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 1 - 2 100.0000
) 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

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

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




Harikul Science Co.,Ltd.

:.:"'g{'\\ I

o7 694 Soi Ratchadanivet 24, Pracharatbamphen,
;ﬁf) HARIKUL Samsaennok , Huaikhwang, Bangkok 10310
o

SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com

CERT.No.: HS-V015C Certificate of Calibration
Calibration Date : 20 Mar 24 Model . YSI 5000
Submitted by ASIA LAB @ CONSULTANT CO.LTD SIN : 15B100751
184 Soi Phutthamonthon Sai 2 Soi 12, Probe : YSI 5010
Bangphai, Bangkae, Bangkok 10160 SIN : 22D100097
ID NO. ; =
Avg Room Temp : 20 °C Air Temp ref : S/N. FB065C26
Avg Water Temp : 20 °C Barometric ref : S/N. FB065C26
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11430
Salinity 0 ppt
Technician . Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status) {status)

(@20 C, DO =9.09 mg/)

Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) . -
Measurement 3 (mg/l) 9.08 (PASS) .

Measurement 4 (mg/l) 9.08 (PASS) - -
Measurement 5 (mg/l) 9.08 (PASS) - -
Measurement 6 (mg/l) 9.08 (PASS) - -
Measurement 7 (mg/) 9.08 (PASS) - -
Measurement 8 {(mg/1) 9.08 (PASS) - -
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 (mg/l) 9.08 PASS) -

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

Ove;anslatug.. PAE_,S;

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.

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




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

CERTIFICATE No : 24T0774
REFERENCE No: 71986-2

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

COD REACTOR
HACH

DRB 200
15110C0235
CRB 05/59

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

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

5-Feb-24

5-Feb-24

5-Feb-24

PAGE: 1 OF 2

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02



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

CERTIFICATE No : 24T0774 PAGE 2 0F 2

Calibration Report

EQUIPMENT s COD REACTOR

MANUFACTURER : HACH MODEL : DRB 200

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

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR.

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

h = L

©EE
eoe

O,
(9
@
o

BLOCK No.1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. 1 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

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

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

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

F-



WO0-02612424/2024
1>
PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 4, 2024
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 4, 2024
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 6, 2023

User Name: K.Phenpha Viphasthawat Visit Number: 20f2

02-719-6420 ext 206
02-318-5597

PerkinElmer Phone:
PerkinEImer Fax:

Phone: 083-9269252
Fax: 02-513-4221

CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

NOT INCLUDED

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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WO0-02612424/2024

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED January 4, 2024

1. MECHANICAL CHECKS

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

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

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

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 2 of 4
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PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL

WO0-02612424/2024

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 4, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00529
Ni 231.604 nm <0.008 0.00672
Ni 341.476 nm <0.012 0.00793
Spectral Resolution : VIS La 408.672 nm <0.020 0.01588
Ba 455.403 nm <0.025 0.02280
Precision
As 193.656 nm % RSD <1.0 0.92 %
Zn 213.856 nm % RSD <1.0 0.95 %
Mn 257.610 nm % RSD <1.0 0.75 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm % RSD <1.0 0.46 %
Ba 493.408 nm % RSD <1.0 0.37 %
Detection Limits : Axial TI  190.080 nm 3(sd) 19.99 ppb
As 193.696 nm 3(sd) 26.66 ppb
Pb 220.353 nm 3(sd) 1.81 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 38.21 ppb
Zn 213.856 nm 3(sd) 2.48 ppb
Mn 257.610 nm 3(sd) 0.59 ppb
La 379.478 nm 3(sd) 5.52 ppb
Ba 455.403 nm 3(sd) 0.13 ppb
Ba 493.408 nm 3(sd) 1.08 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 141.47
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 29.04
Page 3 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

PerkinElmer Scientific (Thailand) Co., Ltd.
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Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 4, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Authorized Representati

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office



WO0-02612424/2024
1>
PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 4, 2024
Recommendation Recertification

7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 4, 2025
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 4, 2024

Visit Number: 10f2

PerkinElmer Phone: 02-719-6420 ext 206
PerkinEImer Fax: 02-318-5597

Address :

User Name: K.Phenpha Viphasthawat
Phone: 083-9269252
Fax: 02-513-4221

CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

NOT INCLUDED

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 September 30, 2024

VIS Wavecal solution N930-2946 January 30, 2025
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3
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WO0-02612424/2024

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED July 4, 2024

1. MECHANICAL CHECKS

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

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

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

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 4, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00550
Ni 231.604 nm <0.008 0.00714
Ni 341.476 nm <0.012 0.00790
Spectral Resolution : VIS La 408.672 nm <0.020 0.01655
Ba 455.403 nm <0.025 0.02391
Precision
As 193.656 nm % RSD <1.0 0.72 %
Zn 213.856 nm % RSD <1.0 0.66 %
Mn 257.610 nm % RSD <1.0 0.30 %
La 379.478 nm % RSD <1.0 0.98 %
Ba 455.403 nm % RSD <1.0 0.95 %
Ba 493.408 nm % RSD <1.0 0.78 %
Detection Limits : Axial TI  190.080 nm 3(sd) 6.22 ppb
As 193.696 nm 3(sd) 6.44 ppb
Pb 220.353 nm 3(sd) 2.06 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 78.26 ppb
Zn 213.856 nm 3(sd) 2.07 ppb
Mn 257.610 nm 3(sd) 0.52 ppb
La 379.478 nm 3(sd) 2.63 ppb
Ba 455.403 nm 3(sd) 0.08 ppb
Ba 493.408 nm 3(sd) 0.75 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 64.72
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 15.04
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office



WO0-02612424/2024

1>

PerkinkE
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 4, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Representative:
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PerkinEimer’
For the Better

PinAAcle 900T
Preventive Maintenance Report

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

Instrument Location:  AAS Room

Instrument Serial No.: PTCS14111103

Date: 04-Jan-2024



PinAAcle 900T Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd.
(|nstrumAe(:::rf:zation): 7, Soi Phaholyothin 24, Phaholyothin Road , Ladyao, Khet Jatujak,BangkoI=<i
Serial Number: PTCS14111103 PM Number: 10F2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Customer Support WIPHAN Service Order WO-02602325
Engineer Name: Number:
Date PM Performed: 04-Jan-2024 Next PM Due Date: 04-Jul-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370143 Rev.8 A January 2018 -
i Perkin:EIime:
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number

(if applicable) Description Quantity
B0501696 Fan Filters 1
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) | N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 1
N9301714 Replacement Acetylene Filter Cartridge 1
TH001022 Replacement Air Filter Cartridge 1

Additional Reagents and Standards Required for PM
(':: ;tpl:lli‘::::: Description Quality Batch/Lot # Dali);p(z::vv)
N9300183 1000 mg/L Copper Standard AR 26-87CYUY1 | 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 58-142CRY1 30-Oct-2024

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

Part Number .. . irati
N u Description Quantity Batch/Lot # Expiration
(if applicable) Date (MMm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR

PinAAcle 900T Preventive Maintenance (PM)
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Additional Tools Required for PM

Part Number

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

OrB?\lt(;OOgSOZZQ Electronic Flow Meter 1 N/A
B0505495 Test Jig 1 N/A
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 1-2416--040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

PinAAcle 900T Preventive Maintenance (PM)
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Procedure Checklist

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

1. General:

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

"4 Inspect the customer log book and make any appropriate PM entries.
¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

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

3. Mechanical:

¥l Inspect and clean all fans and filters. Replace filters if necessary

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

¥] Clean exterior of the instrument.

3.1 Flame Technique

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

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

¥1 Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

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

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

3.2 THGA Technique

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

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

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

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

¥ Check furnace open/close function.

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

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

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

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

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




¥1 Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥1 Check auto sampler operation.

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

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

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

4. Electrical:

1 Inspect PC boards. Clean if necessary.

v Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

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

7] Inspect and clean the GFTV camera lens, if needed.

v Inspect optics. Clean or replace if necessary,

6. Gasses:

[ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
[ Verify that the air filter element is dry. Replace if necessary.

7. Flame Interlock Check:

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

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C,H, Flame correctly shuts down Active Passed

Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
hoosing Ni ) he oxi _
Burner Head Sensor C oosmg itrous F)mde as the oxidant Active Passed
should trigger an interlock shuts down

PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9




8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

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

Certificate Value
ificati Test Result i
Parameter Specification at 553.6 nm (Abs.) est Results Pass/Fail
1.0 A ND Filter + 5% from Cert. 0.1789 Passed
0.2 A ND Filter + 5% from Cert. 1.0186 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
Standard Deviation <0.010 0.0017 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation £0.001 0.0001 Passed

8.4 D, Background Compensation with Copper

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

Parameter

Specification

Results

Pass/Fail

Standard Deviation

<0.010

0.0084

Passed

8.5 AA-BG Baseline Noise with Copper

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

Parameter Specification Results Pass/Fail
Standard Deviation < 0.005 0.0004 Passed
PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9




8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation <0.005 0.0013 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail

5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.4241 Passed
9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.
Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min + 25 mL/min 251 Passed
External Flow Rate 100 mL/min + 10 mL/min 102 Passed
9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0008 Passed
Standard Deviation <0.005 0.0003 Passed

9.3 Chromium Characteristic Mass and Precision

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

Parameter Specification Results Pass/Fail
Cr mg Results <7.0 pg/0.0044 A-s 6.2 Passed
Precision =200 0.61 Passed

PinAAcle 900T Preventive Maintenance (PM)
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9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter

Specification Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 13.6 Passed
Zeeman Ratio 0.5220.04 0.544 Passed

10. Review:

¥ Review with the customer PM work performed.

¥ Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥l Attach PM sticker.

PinAAcle 900T Preventive Maintenance (PM)
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Additional Comments

Additional Comments Regarding the PM

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

0.1602

0.2940

= 0.544

Review

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

This PinAAcle 900T Passes ¥1 Fails O the preventive maintenance.

Review of Preventive Mainten

Authorized PerkinElmer Repres Date:
04-Jan-2024

(DD-MMM-YYYY)

Authorized Customer Representative: Date:
04-Jan-2024
(DD-MMM-YYYY)

PinAAcle 900T Preventive Maintenance (PM) Page 9 of 9
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 4, 2024
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 4, 2025
Jompol Chatuchak, Bangkok 10900 Date Last Certified: January 4, 2024
User Name: K phenpha Viphasthawat Visit Number: 20F 2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 204
Email: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
PinAAcle 900T PTCS14111103 Wiblab V5.1
AS 900
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N9300183 APR 30 2025
GFAAS Mixed standard N9300244 FEB 28 2025
MGO0-042 N101-3000
MG2-045 N101-3002
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WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T

SERIAL NUMBER PTCS14111103

1. INSTRUMENT CHECKS

A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter

D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
F. Cleaning the Burner Head

G. Cleaning the Nebulizer

H. Cleaning the Drain System
2. AUTOSAMPLE CHECK
A. Sampling and Arm

B. Sampling & Rinse Pump

C. Sample Position & Clean
3. COOLING SYSTEM CHECKS
A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS

DATE TESTED

July 4, 2024

XNIIAANAA

~

XA A

~

5 Bl BRI BEEEEE]E]E
> = ~||=

A. Pump and 5 Port Valve N/
B. Chemifold and Tubing N/A
C. Power Supply N/A
D. Flow meter and Gas system N/A
Page 2 of 6
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE

A. Flame Mode Tests
1. Detector-Linearity with Barium (553.55 nm)
Neutral Density Filter 0.2 : 0.2042 Abs. + 5% 0.1815 Abs.
Neutral Density Filter 1.0 : 0.9798 Abs. + 5% 1.0220 Abs.

2. Baseline Noise at 1 Abs with Barium (553.55 nm)
(at an integration time of 0.5 seconds
and 99 replicates)

SD <0.010 Abs. 0.0016 Abs.
3. AA Baseline with Copper (Cu 324.75 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs. 0.0001 Abs.
4. D, Background Compensation (Copper 324.75 nm)
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0079 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0007 Abs.
6. AA-BG Baseline Noise with Arsenic (193.70 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0024 Abs.
Page 3 of 6
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE

7. Flame Interlock Shutdown
Shutdown correct?

8. Flame Sensitivity with Copper (324.75 nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and Stainless stell nebulizer)

Sensitivity > 0.250 Abs. 0.3118 Abs.
(2 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and High sensitivity nebulizer)
Sensitivity > 0.250 Abs. N/A Abs.
Page 4 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office




' ) WO-02873704/2024

Perkin
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 250 mL/min
External Flow 100 + 10 mL/min 100 mL/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0021
SD < 0.005 Int.Abs 0.0004 Int.Abs.

3. Chromium Characteristic Mass(mg) and Precition (357.87 nm)
(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mO Results < 7.0 pg/0.0044A-s 7 pg/0.0044A-s
Precision < 2.0% 1.32 %
4. Copper Characteristic Mass(my) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)
mO Results < 16.5 pg/0.0044A-s 14.4 pg/0.0044A-s
Zeeman Ratio 0.52 + 0.04 0.559

Page 5 of 6
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For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024

Remarks :
- Neutral Density Filter refer to data sheet

- Zeeman Ratio = Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

=0.1491/0.1491+0.1176

0.559

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Customer Service Engin

Page 6 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office




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

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

Address
(Instrument Location):

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

PM Number: Tof2
Telephone
Number: A
Service Orfie" WO-02760693
Number:
Next PM Due
Date: 22-Aug-2024

(DD-MMM-YYYY)

Part Number Release Publication Date , )
TH09370064 C March 2013 Perkin
Scope

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

General Instructions:

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

Copyright Information

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

2013 PerkinElmer, Inc.

Trademarks

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

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

Additional Reagents and Standards Required for PM

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

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

General:

Column type Elite 624

Carrier gas flow rate T mi/min.

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

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

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

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

Replace the exhaust vapor mist filter on the fore pump.

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

Replacement Kit if necessary
Replace the filament.

Remove and clean the pre-quad rods.

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

NESENEN

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

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

Operational Tests:
Vacuum pressure.

Air/water leak check

AutoTune and mass calibration.

NESENES!

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

PC Maintenance:
Delete all unnecessary temporary files.

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

Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

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

This Turbomass/ClarusMS/SQ8  Pass the preventive maintenance.

Review of Preventive Maintenance:

Date:
22-Feb-2024
(DD-MMM-YYYY)

Date:
22-Feb-2024

(DD-MMM-YYYY)

Turbomass/Clarus MS/SQ8 Preventive Maintenance _




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

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

Address
(Instrument Location):

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

Serial Number: 648N4050804 PM Number: 20f2
Telephone
Number: NA
Service Order WO-02927336
Number:
] Next PM Due
Date PM Performed: 22-Aug-2024 Date: 22-Feb-2025

(DD-MMM-YYYY)
(DD-MMM-YYYY)

Part Number Release Publication Date , )
TH09370064 C March 2013 Perkin
Scope

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

General Instructions:

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

Copyright Information

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

2013 PerkinElmer, Inc.

Trademarks

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

Turbomass/Clarus MS/SQ8 Preventive Maintenance Page 1
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PerkinElmer’
Component List
Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 TotalchromGﬁ PSS,PSS,FID
Clarus SQ8 648N4050804 Turbomass Gﬁ
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMIYY)
N/A
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial # Due Date
applicable) (MMIYY)
N/A

Additional Reagents and Standards Required for PM

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

Procedure Checklist

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

General:

Column type Elite 624

Carrier gas flow rate T mi/min.

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

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

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

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

Replace the exhaust vapor mist filter on the fore pump.

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

Replacement Kit if necessary
Replace the filament.

Remove and clean the pre-quad rods.

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

NESENEN

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

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

Operational Tests:
Vacuum pressure.

Air/water leak check
AutoTune and mass calibration.

NESENES!

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

Turbomass/Clarus MS/SQ8 Preventive Maintenance _
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PC Maintenance:
Delete all unnecessary temporary files.

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

Review:
Review with the customer PM work performed.

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

Additional Comments

Additional Comments Regarding the PM

Review

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

This Turbomass/ClarusMS/SQ8  Pass the preventive maintenance.

Review of Preventive Maintenance:

Date:
22-Aug-2024
(DD-MMM-YYYY)

Date:
22-Aug-2024

(DD-MMM-YYYY)

Turbomass/Clarus MS/SQ8 Preventive Maintenance Page 4




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

Cert. No. : SP23016
Pages 10f3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

Location : ORGANIC LABORATORY 1V
Ambient Temperature: ( 250+ 5 ) BC
Relative Humidity : ( 484+ 25) %
Received Date : 30 AUGUST 2023
Calibration Date : 30 AUGUST 2023

Date of Issue : 31 AUGUST 2023

Calibrated by :

Approved by :

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

ads5sS0OClaled

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Method :

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :20f3

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

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

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

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

Condition of this result of calibration :

1. Certified reference materials

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

UUC* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
IRFCCIRIED CALIBRATION LABORATORY

Continuation of Calibration Certificate

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

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

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

29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00

- 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0032 2.00

g 29381 0.5 0.5416 0.5429 0.0013 0.0032 2.00

E 29360 1.0 0.9821 0.9849 0.0028 0.0030 2.00

‘?"'L 546.1 29914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

& 29381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

g 29360 1.0 1.0222 1.0244 0.0022  0.0030 2.00

E 590.0 29914 0.7 0.7237 0.7234 -0.0003 0.0030 2.00

E 29381 0.5 0.5361 0.5360 -0.0001 0.0031 2.00

s 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 29914 0.7 0.6910 0.6910 0.0000 0.0030 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

l'iatcrial Wavelength Solution Certified UUC* Reading Error Uncertainty k

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

E 20 0.2422 0.2462 0.0040 0.0101 2.00

g 40 0.4866 0.4900 0.0034 0.0115 2.00

2 235.0 60 0.7414 0.7390 -0.0024  0.0068 2.00

I 80 0.9858 0.9871 0.0013 0.0093 2.00

5 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Unit Under Calibration

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

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

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS12-04-4-020664




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY S THIFQRN)
451—451,:’1 Sirinthorn Read, Bangbumry, Bangplud, Bangkok, 10700 Thailand F AL B
Tel. +66 2433 833 Email - calibration@sithiphorn.com Ejf.;f;’.!j‘;iﬂii

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

Location : WET CHEMISTRY LABORATORY IV
Ambient Temperature: (28.1=5) °C

Relative Humidity : (4724 25) %

Received Date : 27 AUGUST 2024

Calibration Date : 27 AUGUST 2024

Date of Issue : 27 AUGUST 2024

Calibrated by :

Approved by :

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



SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN, v/

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

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

Cert. No. : SP24020
Job No. : YC67SP0013

Pages :20f3
Calibration Method :

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

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

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

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

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Aceuracy

(Without adjustment)
y Certified Values of UUC* Reading Error Uncertainty k
Material :
Reference Material (nm) (nm) (nm) +(nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUC#* = Unit Under Calibration




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

dSSOoClatce s

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

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

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

Result of calibration : Photometric Accuracy

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

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

29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00

o 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00

P 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00

% 29360 1.0 0.9821 0.9820  -0.0001  0.0028 2.00

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

=y 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00

E 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00

E 590.0 29914 0.7 07237 0.7221 -0.0016 0.0029 2.00

..g 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00

2 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00

635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

o Wavelength Solution Certified UUC* Reading Error Uncertainty k

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

E 20 0.2422 0.2418 -0.0004 0.0101 2.00

§ 40 0.4866 0.4852 -0.0014 0.0115 2.00

é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00

; 80 0.9858 0.9842 -0.0016 0.0093 2.00

e 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

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

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

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance >20A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

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

MTC No. EEL. BP. 109/0267

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

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

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

Request No. 21-67/0304
Submitted by

Address

Calibrated at

Instrument Calibrated :

Description : Sound Calibrator
Manufacturer : ACO

Model 12127

Serial No. : 130006
Standards used :

Ambient Environment
Temperature #(23-+3)°C
Relative Humidity :(50+15) %

Ambient Pressure

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

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

4, Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.

:(101.325 + 1.500) kPa

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

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

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

measured values only.

Date of Receipt

Date of Calibration

22 Feb. 2024
4 Mar. 2024

1 J"Z_!L‘/

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

Head Office

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

Tel. (66) 0 2577 2000

Fax. (66) O 2577 9009

E-mail : rumpai@tistr.or.th Website:mwww tistr.or.th

Office/Laboratory
Soi 1C, Bangpoao Industrial Estate, Sukhumvit Road,

Armphoe Muang, Chanawat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail ; mtc@tistr.orth

FM.BL.MTC.002 Rev.4

Office

196 Phahonyathin Road, Chatuchak, Bangkok 10900,
Thailand

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

E-rnail : sumalee@tistror.th




NSC-TISI-TIS 17025

A73-TISTR CALIBRATION 0037

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

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 =155 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated b

Date of Calibration ¢ 4 Mar. 2024
Date of Issue : 5 Mar. 2024
End of Certi
2sults relate only to the items tes ssigned.

Advertising the Report/Certificate and publicity of the results except in full are pro sermission is abtained from the governor of TISTR

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tamb oi 1€, Bangpoo Industrial Estat khumvit Road, 196 Phahonyothin Read, Chatuchak, Bangkek 10900,

akan 10280, Thailand
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Noise R_673/24
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand I ACO | Number | AC 03/56 |
Model ] 2127 ] Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 04 March 2024 |
Due Date | 04 March 2025 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
~ ACO-R40 ACO 6236 00192052 12 November 2024 93.9 939
ACO-R50 ACO 6236 00192062 12 November 2024 93.9 939
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.85 + 0.10dB
Calibrated by : Aﬂl;b\ Umm '3\1)«\ oM™ Approved by :

(Mr.Adul Dangkfém) \ (Mr. Peera Detudom)
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Noise R_672/24
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO | Number | AC 03/56 |
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 04 March 2024 |
Due Date | 04 March 2025 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R40 ACO 6236 00192052 12 Novemnber 2024 939 939
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.85 + 0.10 dB

Calibrated by : AA.U\ D m’\‘(\o\h\ 0™ Approved by :

(Mr.Adul Dangklom )

\l (Mr. Peera Detudom)






