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ARy ATuATY | AFiasied
1| Aldrin | Liguld-Liquid Extraction, Gas Chramatographic Methed™
2| Arsenic 1) Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method!”
2 Digestion, Inductively Coupled Plasma Method
3 Barium DGigestion, Inductively Coupled Plasma Method™
4 | g-BHC Liquid-Liquid Extraction, Gas Chromatographic Methad™!
5 | Benc Liguid-Liguid Extraction, Gas Chromatosraphic Method™
& S-ant Liguid-Liquid Extraction, Gas Chromatographic Method"
7| yBHC Liguid-Ligquid Extraction, Gas Chromatographic Method!
8 | Biochemical Cxygen Demand | 1):5-Day 300 Test, Azide Modification Methed!
2) 5-Day BOD Test, Membrane Electrode Method™
9 | Cadriium 11 Digestion, Direct Air-Acetylene Flarme Method™
2) Dizestion, Electrothermal Atomie Absorption
Spectrometric Mathad™
3} Digestion, Inductively Coupled Plasma Mathod™
10 ical Owyeen Dermand 1} Closed Refluw, Titimetric Methiod!
2) Closed Reflux, Colorimetric Methad™
3) Open Reflux, Tirimetric Method™
11| Chiotdane | Liguid-Liquid Extraction, Gas Chromatographic hethod™
12 | Chremium 1) Digestion, Direct Alr-Acstylene Flame Method™
2} Digestion, Electrotnermal Atomic Absorpticn
Spactrometiic Method'!
3) Digestion, Inductively Coupled Plasma Method™™
13 | Colar ADMI Welghted-Ordinate Spectrophotametric Method!”!
14 | Copper 1} Digestion, Direct Air-Acstylens Flame Methord®
2) Digestion, Electrathermal Atomic Absarption
Spectrometric Method™
3) Digestion, inductively Coupled Plasma Method™
15 | Cyarids 1) Uistillation, Colorimetric Method'

| 2) Flow Injection Analysis hethod

16 0p-D0T..

L}
Exlat! EREHEA T EEE e

16 | op-DOT Liquid-tiquid Extraction, Gas Chromatographic Methiod™
17 | 4,2-0D0D Liquid-Liquid Extraction, Gas Chromatographic tethod™
18 | 0,2-DDE Liguid-Liguid-Extraction, Gas Chromatographic Method™
19 | 44007 | Liguid-Liquid Extraction, Gas Chromatographic Method!™
20 | Dieldrirr | Ligsid-Liguid Extraction, Gas Chirernatigraphic Method™
21 | Endosulfan | Liguit-Liguid Extraction, Gas-Chromatographic Method™
22 | Endosulfan I Liguid-Liguid Extraction, Gas Chramatographic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Methad™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Ligquid-Liquid Extraction, Gas Chrematoeraphic Method™
26 | Farmaldehyde Distillation, Colormetric Methad™
21 | Free Chlorine 1) lodornetric Method™

21 DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatoeraphic Meth
29. | Heptachlor Epoxide Liguid-Liguld Extraction, Gas Chramatographic Method™
30 | Hesavalent Chromilm 1) Colorimetric Method"

2} Extraction, Oirect Air-Acetylene Flame Method™
31 | Lead 1} Digestion, Direct Air-Acetylene Flame Methad™

2] Digestion, Electrathermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method!
32 | Manganese 1) Digestion, Direct Air-Acetilene Flame Mathod™

Z) Digestion, Electrothermal Atomic Absarption

Spectrometric Methiog'™

3) Dizestion, Inductively Coupled Plasma Methad™
33 | Mercury Digestion, Cold-Vapor Atomic Absoiption Spectrometric

Methad™
34 | Methaxychlar Liquic-Liquid Extraction, Gas Chromatoeraphic Method™
35 | Mickel 1} Digestion, Direct Alr-Acatylens Flame Method™

2) Digestion, Electrothermal Atomic
Spectrometric Methiod!™

Absorption

thod

| 3) Digestion, Inductively Coupled Plasma 1

36 Oil- & Grease..,
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36 | O & Grease 1} Liguid-Liquid, Partition-Gravimetric Method 4 | Anthracene 1} Liquid-Liguid Extraction, Gas Chromatographic
2] Soxhtet Extraction Method™ Method'
37 | pH Electrametric Method!! 2) Liguid-Liguid Extraction, Gas Chromatoeraphic/
|
" i1
38 | Phanols 1} Distillation, Chleroform Extraction Method™ Mass Spetiometic: Method
2) Distitlation, Direct Phitometric Methodl! 3| Anbmer Bigestion, Inductively Coupled. Plasma Method®
39 | Selenium 1) Digestion, Hydride Generation/Atormic Absorption 6 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrametric Methad'® Spectrornetric Methad'
2) Digestion, Inductively Couplad Piasma Method™ 2) Digestion, Inductively Coupled Plasma Methad™
40 | Sulfide 1) lodometric Method™® 7 | Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
2} Methiylene Blue Method™ Mass Spectrometric Method™
41 | Temperature Laboratary and Fleld Methods™ B Bariurm 1) Digestion, Electrathermal Atamic Abserption
¢ )
42 | Total Dissolved Solids Dried at 180 °C Spectromitric Mathod!
i o q i 21 Digastion, Inductively Coupted Flasma Method!™
43 | Total Kieldahl Nitrogen Semi-Micro-Kjeldanl Methad™! LR 4
9 | Benzlalanthracense 1) Liguid-Liquid Extraction, Gas Chromatagraphic
44 | Tatal Suspended Salids Driedtat 103-105°C" Methads
45 | Trivalent Chromiurm 1) Digestion, Direct Alr-Acetylene Flame Mathod; 2) Liguid-Liquid Extraction, Gas Chromatographic/
Colarimetric Method; Catculation’ Mass Spectrametric Methort™!
2) Digestion, Inductively Coupled Plasma Method; 10 | Benzene Purge and Trap Gas Chromatographic/Mass
Colarimetiic Methiad: Calculation™ Spectrometric Method™
48 | Zine 1) Digestion, Direct Alr-Acstylene Flame Method™ 11 | Benzalbifiuoranthene 1) Liquid-Liguld Extraction, Gas Chromatographic
2) Digestion, Electrathermal Atomic Absorption Method"™
Spectrometric Method™ 2) Liquid-Liguid Extraction, Gas Chromatosizphic/
3) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method!™
¢ 12 | Benzolkifiuoranthene 1) Liquid-Liquid Extraction, Gas Chromatographic
wilfify 91U 126 118077 Method®!
| diy ATsuAHY Ahmned 2) Liquid-Liquid Extraction, Gas Chromatagraphic/
e 1 Mass S C a
1 | Acenaphthene 1) Liguid-Liquid Extraction, Gas Chromiatoeraphic s RS ARELIRIC hetnon
Method 13 | Benzoic acid Liguid-Liquid Extraction, Gas Chromatographic/
i Mass Spect i g
2) Liguid-Liquid Extraction, Gas Chrormatographic/Mass i |8 ) ]ass ;:c rqr:etnc Moo
‘. ; 12 enzolalpyrens 1) Liguid-Liguid Extraction, Gas Chromatographic
Spectrometric Method Method
2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spectrermistic Method™ 2) Liguid-Liquid Extraction, Gas Chromategraphi
i ]
3 [Alddin 1) Liquid-Liquid Exiraction, Gas Chiomatographic Mass Spectrometric Method
| Method™
2} Liguid-Ligquid Extraction, Gas Chiomatagraphic/
l Mass Spectrometric Method®
4 R hracene: 15 Benzolg hilperylene.,
2 4
iy ARy FBhased dfu AITEY Fehaek
15 | Benzalgh,iperylene 1) Liquid-Liquid Extraction, Gas Chromatogranhic 30 | Chloredibromarethane Purge and Trap Gas Chromatosraphic/Mass
| Methad! Spectrometric Method'!
2) Liguic-Liguiel Extraction, Gas Chromatoaraphicy 31 | Chlorofomm Purge and Trap Gas Chromatographic/fass
Mass Spectrometric Method™ Spettrometric Method™
16 | Bepdllium Digestion, Inductively Coupled Plasma Mathod™ 32 | 2-Chlorophencl Liquid-Liguid Extraction, Gas Chromatographic/
. 4]
17 | BisiZ-chloroethyllether Liquid-Liquid Extraction, Gas Chromatographic/ HhaseSpenometricethod ]
Mass Spectromietric Method™ 33 | Chromiurm 1) Digestion, Direct AirAcetylens Flame Method™
18 | Bisi2-ethylhexylphthalate | Liguid-Liquid Extraction, Gas Chromatographic/ £ Disextion, Elec"“’ﬂ‘e:;“al firomicAbsarptign
Mass Spectrarmetric Methad™ Fpectrometric Method:
1% | Bromodichloromethane Purde and Trap Gas Chromatographic/Mass 3 Digestlpn. BN PR T
Spectiometric Method™ 34| Chramium (i) 1) Digestion, Direct. Air-Acetylene Flame Method;
3 . Ealeulation®
20 | Bromoform Purge and Trap Gas Chromatographic/Mass Colorimetnc Method; Calculation”
Spectrometric Method® 2] Digestion, Inductively Coupled Plasma Msthod;
T it i alaton®
21 | Butarol Purge and Trap Gas Chromatoaraphic/Mass Colofriefic Matied, Clzjmlahon
Spectiaratic Metiad 35 | Chromium (V) 1) Colovimetric Method® .
32 | Butyt benzyl phthalste Liuic-Linuid Extraction, Gas Chramatographic/ 2) Extraction, Air-Acetylene Flame Method
Mass Spectrometric Method"! 36 | Chirysene 1) Liquid-Liguid Extraction, Gas Chromatographic
| " | el
23 | Cadrnium 1) Digestion, Direct Alr-Acetylene Flame Method™ | fethod
2) Digestion; Electrothenmal Atormic Absorption | 27 LiblekLiqedd Extraction, Gas Chromatosmphic/
2 pec'“ st Nathaa Mass Spectrametric Method!
A o o
3) Digestion; Inductively Coupled Plasma Mathod® 2 | S RisHHanicr, colchimetic Method
24 | Carbazole Liquig-Liguid Extraction, Gas Chromatographic/ 38 | 24D Liguid-Liguid Extraction, Gag Chrofiatographic Method!”
Mass Spectrametric Methac® 39 | pOD 1) Liguid-Liquid Extraction, Gas Chiomatographic
25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass Methgd™
Spectrometric Method 2) Liquid-Liquid Extraction, Gas Chromatographic/
25 | Carbon tetrachiarice Purge and Trap Gas Chromatographic/Mass Mass:Spectrometric Method!
Spectrametric Method 40 | DDE 1) Liguid-Liquid Extraction, Gas Chromatogranhic
27 | Chiardane 1) Liquid-Liquid Extraction, Gas Chrematographic Methad™
Wethad'® ) Liquid-Liquid Extraction, Gas Chromatographic/
2) Liguid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrormetric Method™ 41 | boT 1) Liguid-Liquid Extraction, Gas Chromatographic
28 | p-Chloroanitine Liguid-Liquid Extraction, Gas Chramatographicd Method™
Mass Spectrametric Method ! 2} Liguig-Liguid Extraction, Gas Chromatographic/
2% | Chlorobenzene Purge-and Trap Gas Chromatographic/Mass Maiss Spectrometric Method™
Spectrometric Methad™ |

30 Chiorodibramamethare.,.

42 Dibenzla hlanthracene...
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ARy aTuaie EERITEEEY ARy ATuaiiy FeTiATen
42 | Dibenzla,hlanthracene 1) Liguic-Liguid Extraction, Gas Chromatographic 58 | Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Methad™ Spectromerric Method'
2) Lguict-Liquid Extraction, Gas Chromatagraphic/ 59: | 24-Dimethylphenal Liguid-Liguid Extraction, Gas Chromatographic/Aass
Mass Spectrometric Method™ Spectrometric Method!™
43 | Disn-butyl phthalate Liquid-Liguid Extraction, Gas Chramatographic/ &0 | 24-Dinitrephenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
#ass Spectrometric Methad™ Spectrormetric Methad™
44 | 1,2-Dichlorobenzens Purge and Trap Gas Chromatographic/Mass a1 | 240-Dinitrotoluens Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method'™ Spectrametric Methiod™
45 | 1,3-Dichlorebenzens Purge and Trap Gas Chromatographic/Mass 62 | 2,6-Dinitratoluensa Liguid-Liguid Extraction, Gas Chromatographic/Mass |
| Spectrometric Method™ Spectrometric Method™
46 | 14-Dichloroberizens Purge and Trap Gas Chromatosraphic/Mass 63 | Din-Octyl phthalate Liquid-Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrometiic Mathad™! Spactrometric Methad™!
47 | 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/Mass 84 | Endosulfan 1} Liquid-Liquid Extraction, Gas Chromatographic
Spectrometric Methiod™ Method™
48 | L1-Dichloroethane Purge and Trap Gas Chromatographlc/Mass 2) Liquid-Liguld Extraction; Gas Chromatographic/
Spectrometric Method™ Mass Spectrometric Method™
49 | 1,2-Dichlorcethane Purge and Trap Gas Chromatoeraphic/Mass &5 | Endfin 1} Liquid-Liquid Extraction, Gas Chromatographic
Spectrometric Method® Methad™
50 | 1,1-Dichloroethylens Purge and Trap Gas Chromatographic/Mass Z) Liguid-Liquid Extraction, Gas Chromatographic/
Spectrometric Methad™ | Mass Spectrometric Method'™
51 | gis-1,2-Dichlercethylens Purge-and Trap Gas Chromatographic/Mass 66, | Ethylbenzene | Purge and Trap Gas Chromatagraphic/Mass
Spectromatric Method™ | Spectrorriatric Method™
52 | trans-1;2Dichloroetnylens Purge and Trap Gas Chromatographic/Mass &7 | Fluoranthens 1) Liguicd-Ligquid Extraction, Gas Chromatographic
| Spectrometric Method'™ Methiod!
53 | 24-Bichlarophenal Liguid-Liguid Extraction, Gas Chromatoeraphic/Mass 2) Liguid-Liguid Extraction, Gas Chromatagraphic/
Spectrametric Method™ Mass Spectrometric Method™
54 | 1,2-Dichlorapopane Purge and Trap Gas Chromatographic/Mass &8 | Fluorene 1) Liquid-Liquid Extraction, Gas Chromatographic
Spectrometric Methad™ Method™
55 | 1, 3:Dichloropropane Purge and Trap Gas Chromatagraphic/Mass 2) Liguid-Liguid Extraction, Gas Chromatographic/
Spectrometric Method™ Mass Spectrometric Method!!
56 | 1.3-Dichloropropene Puree and Trap Gas Chromatographic/Mass 69 | Heptachior 1) Liguid-Liquid Extraction, Gas Chromatographic
Spectrometric Method? Method™
57 | Dieldrin 1) Ligquid-Liguid Extracticn, Gas Chromatagraphic 2) Liguid-Liquid Extraction, Gas Chromatographic/
Method™ Niass Spectromietric Method™
2} Ligquid-Liguld Extraction, Ga Chromatographic/
Mass Spectrometric Method!
35 Dlethyl phthalate: 70 Heptachlor epoxide..
=R “@on
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70 | Heptachlor epoxide 1) Liguid-Liguid Extraction, Gas Chromatoeraphic 82 | Manganese 1) Digestion, Direct Al-Acetylens Flame Method™
Method™ 2} Digestion, Electrathermal Atomic Absorption
2) Liquigh-Liguid Extraction, Gas Chromatographic/ Spectrometric Method™
| Mass Spactromatric Method™ 3) Digestion, Inductively Coupled Plasma Method'™
71 | Hexachlorobenzena Liguid-Liguid Extraction, Gas Chromatographic/ B3 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Mass Spectrometric Method™ Method!
T2 Hexachlara-1,3-butadlens Purge and Trap Gas Chromategraphic/Mass B4 | Methanol Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methao'™ | Spactromatric Methad™
73 | n-Hexane Purge and Trap Gas Chromatographic/Mass B5 | Methowyehlor Ligpuicd-Liguid Extraction, Gas Chromatographic Methog®!
Spectrometric Methad™ 86 | Methyl bromide Purge and Trap Gas Chromatographic/Mass
74 | G-HCH 1) Liquid-Liguld Extraction, Gas Chromatographic Spectrometric Method™!
Method® 87 | Methylene chioride Purge and Trap Gas Chromatographic/Mass
| 2 Liguid-Liguid Extraction, Gas Chromategraphics Spectromatric Methad™
Mass Spectrometric Method 88 | 2-Methylphenol Liguid-Liguid Extraction, Gas Chromatographic/Mass
75 | B-HCH 1) Liquid-Liquid Extraction, Gas Chromatographic Spectrometric Method™
Method"! B9 | Z-Methylnaphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
2 Liguid-Liquid Extraction, Gas Chromatographic! Method!™
Mass Spectrometric Method'! 2) Liguid-Liquid Extraction, Gas Chramatographic/Mass
76 | y-HCH 1) Liguid-Liguid Extractian, Gas Chrarmatographic Spectrametric Method™
tethod!” 0 | Methyl tert-butyl ether Purge and Trap Gas Chromatoeraphic/Mass
| 2) Liguid-Liguid Extraction, Gas Chromatographic/ Spectrametric Method™
Mass Spectrometiic Method™ 91 | Naphthalene 1) Lituid-Liquid Extractian, Gas Chramatogfaphic
77 | Hexachloracyclopentadiene | Liquid-Liguid Extraction, Gas Chromatographic/ Methiad®
Mass Spectrometric Method! 2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
78 | Hexachioroethane Liguid-Liguid Extraction, Gas Chromatographic/ Spectrometric Methiod™
Mass Spectramietric Method™ 92 | Mickel 1} Digastion, Direct Alr-Acetylens Flame Method!™
79 | Indeno(l.2 3-cdlpyrene Liquid-Liquid Extraction, Gas Chromatographic/ 2} Digestian, Electrathermal Atomic Absorption
Mass: Spectrametric Method!®! Spectrometric Method™
80 | lsophorcne Liquid-Liquid Extraction, Gas Chromatographic! 3) Digestion, Inductively Coupled Plasma Method!™
Mass Spectrametric Method 93 | Nitrabenzene Liguid-Liguid Extraction, Gas Chromatographic/Mass
81 |Lead 1) Digestian, Direct Air-Acetylene Flarme Methed!™ Spectrometric Method!
2) Digestion, Electrothermal Atomic Absorption 94 | N-Nitrosodiphenytaming Liguid-Liguid Extraction, Gas Chromatosraphic/Mass
Spectrometric Method' Spectrometric Method™
3} Digestion, Inductively Coupled Plasma Mc:hod'“- 95 | N-Nitrosodl-n-propylamine Liquid-Liguld Extraction, Gas Chromatographic/Mass

B2 Manganase.

Spectrometric Method

96 Polychlorinated Biphenyls..




10 Dioxins/Furans...
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46 | Polychlorinated Biphenyis 11 Liguid-Liguid Extraction, Gas Chromategraphic 108 | Toxaphene 1) Liguid-Liquid Extraction, Gas Chromatagraphic
- PCB 1016 Method™ Method'
PCR 1221 | &) Liquid-Ligquid Extraction, Gas Chromatographic/Mass | &) Liguid-Liquid Extraction; Gas Chromatographic/Mass
- PCB 1232 Spectromietric Method"™ Spectrometric Method'
- PCB-12az 109 | TPH {€s- Ca) 1) Purae and Trap, Gas Chromatographic Method™ =1
- PCB-1748 2)-Purge and Trap, Gas Chromatographic/Mass
=Ptz spectrarmetiic Method 2
- PCBE-1260 110 | TPH (C.a—'Caa) Separatory Funnet Liguid-Liguid Extraction, Gas
97 | Pantachlorophenal Liguid-Liguid Extraction, Gas Chramatographic/iass Chramatographic Method™"
Spectrametric Mathad™ t11 | TPH (Capq - Casd Separatory Funnel Liquid-Liquid Extraction, Gas
98 | pH Electrometric Method™ Chromatographic Method®*"
58 | Phenanthrens 1) Liquid-Liguid Extraction, Gas Chrarmatographic Uz | shdineniambenzens Furge and Trep Gas Chromatographic/Mass
Method™ Spectrometric Methad™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass 113 | 1,3, 1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™ I Spectrametric Methad™
100 | Phenol 1) Distilation; Chloroform Extraction Method W1 | aahichiomsinne Pusseand. Tian et Eiometeemhic Mass
; i ol
2) Liguid-Liquid Extraction, Gas Chromatoeraphic/ Spectrometric Method
\ass Spectrometric Methed! 115 | Trichlarpethylene Purge and Trap Gas Chromatographic/Mass
) . ial
101 | Pyrene 1) Liguid-Liquid Extraction, Gas Chromatographic Spectrametric Method
Method™ 116 | 2.4,5-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatogiaphic/
i e
2} Liguid-Liguid Extraction, Gas Chromatographic/Mass Mass Spectrometric Methcd
Spectrometric Methad™ 117 | 24,6-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatoeraphic/
L . 48]
102 | Selenitim 1) Digastion, Hydride Generation/tomic Absartion Mass Spectrometric Method
Spctrametric Method 118 | 1,35 Trimethylberzens Purge and Trap Gas Chromatographic/Mass
stric ) A 1
2) Digestion, Inductively Coupled Plasrma Method™ Spectiomettic Method .
103 | Silver Digestion; Inductively Coupled Plasma Method! 11¢ | Vanadium Digestion, Inductively Coupled Plasma Method™
104 | Styrene Purge-and Trap Gas Chromatographic/Mass | 1R | Mk atkiate Furgerane! Trap Gas Chiomatographic/Mass
Spectrometric Methad!! . Spectiometric Method ™!
105 | 1,122 Tetrachloroethans Purge and Trap Gas Chrdmatograshic/Mass 121 | Vingt chloride Purge and Trap Gas Chromatographic/Mass
Speactiometric Method Spectromeatric Method"
106 | Tetrachloroethylens Purge and Trap Gas Chromatographic/Mass T |feilens Fhirse anc: TapGas Chﬂl:knatographlc.-"Mass
Spectrometric Method'™ Spectrometric Method!
107 | Toluene Purge and Trap Gas Chromatographic/Mass el Pureel arid Trap Gas Chiamiatogaphic/Mass
Spectrometric M.ethcd'ﬁ Spectrometric Method"
108 Toxaphens.., 128 p-Xylens,..
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128 | p-Xylene Purge and Trap Gas Crromatographic/Mass 10 | Dioxins/Furans Isokinetic Sampllng"s-'
: i: . .
Spectometic Metnod 11 | Hydrogen Chlorde Isokinetic Sampiing, lon Chromatosraphic Method™
125 | X Total, P o Trap Gas Ch it e/, ki)
leneilatal Angeand lap kas ;:)ma agraphic/Mass 12 | Hydrogen Fluoride Isokinetlc Sampling, lon Chromatosraphic Method™
Spectrometric Method'™ A
126 | Zine 1) Gigestion, Direct Alr-Acetylens Flame Method™ 13 | Hydrogen:Sulfide SR SE LR TE AL MU S
| 2] Digestion, Electrothermal Atomic Absorption 14 | Lead 1} Isokinetic Sampling, Digestion, Direct AirAcetylene
| spectrometric Method ™ Flame Meathod™
| 3] Digestion, Inductively Coupled Plasma Method"! 2} lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
ﬂjﬂjﬂﬁﬂ_{ﬂﬁlﬁjmﬂmzm 15 | Manganese 1] Isokinetic-Sampling, Diaestion, Direct Air-Acetylens
i TR kEElGE e Flamie Method™
| 25 teokineti ting, Digestion, T
1 Antimany Isokinetic Sampling, Digestion, Inductively Coupled S Sar::|l;| s Dapostion, xscmaiiy Soipiasd
Plasena Method! Plasma Method™"
. . o . 16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
2 | Arsenic 1) Isokinetic Sampling, Digestion, Hydride i Rbeaiption netiree Mot
Generation/Atomic Absorption Spectrometric Wethiod™ f [k ) o i B o : :
2) Isokinetic Sampling, Digestion, Inductively Coupled ' 1 isokinetie Samping; Tigestion; Disect Arfcetylane
. Flame Method™
Plasrna Miethod"™ B
3 | Cadrnium 1) Isokinetic- Sampling, Digestion, Direct Air-Acetylans e an:\p N Hisentaky oidtyal todpied
Flaie Mathadt Plasma Method™
y 18 | Opacit Ringelrmann’s Metnoo ™!
2} lsokinetic Sampling, Digestion, Inductively Coupled pacly neetmann’s Metrod
Flasma Method™ 19 | Oxides of Nitrager 1} Abserption Sampling; Phenatdisulfanic acid tMethod™
4 | Carbon Monoxide Instramental Analyzer Method™! 2) instrumantal Analyzer Method™
5 | Chlorine lsokinetic Sampling, lon Chromatographic Methiod™ 2 | Sl 1 tadlienie Sampling, plitetion, e
Gengration/Atomic Absomption Spectrometric Method™
it o B : 3
6 | Chromium c_} lsokinatic :a!r:_nlms, Digestion, Oitect Air-Avetylene 2) fsckinetic Samping; Digastion, Inductively Coupted
f larne.Me.thod’ ) . . _ Plasrma Method™
2) lsokinetic SET_leg' Digestion, Inductively Coupled # | sl Dissde 1) Absoration Sarmnkinie, BaFiimThGRA TitAmetric
Plasrma Method™ Method®!
T Cabalt Isokinetic Samp!lllpg. Digestion, Inductively Coupled 2} Instrurnental Analyzer Method?
Fistoa Matfiod). 22 | Sulfuric Acid lsokinetie Sarmpling, Barium-Thorin Titimetric Method™
B Copper 1} isokinetic Sampling, Digestion, Direct Alr-Acetylene b
Flame Method®t 23 | Total-Suspended Particulate | lsokinetic Sampling, Gravimetric Methad™
2) Isokinetic Sampling, Digestion, Intuctively Caupled 24 | Vanadium Isokinetic Sampling, Digestian, Inductively Coupled
Plasma Method™ Plasma Method™
9 | Cresal Abgorption Sarmpling, Gai Chromatographic Methdd” 23 | Kylene 1) Bag Sampling, Gas Chromatographic Method™

2) Adsorption Sampting, Gas Chromatagraphic i\-m-
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o el | Fm ! 3) Digestion, Flame Atomic Absorption Spectrometric
1 | Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liguid Method™
| Extraction, Gas Chromatographic Methad*#=1 4) Digestion, Inductively Coupled Plasma Methad”
2) Ultrasonic Extraction; Gas Chiomatographic g | Chromium (I 1) Waste Extraction, Digestion, Flame Atomic Absarption
Methog!*+ Spectrometric Methad; Waste Extraction, Colorimetric
2 | Antimany Digestion, Inductively Coupled Plasma Method™* Methad; Calgulation 4151l
3 | Arsenic 1) Waste Extraction, Digestion, Hydride 2) Waste Extraction, Digestion, Inductively Couplad
Generation/Atomic Absarption Spectrometric Plasma Method; Waste Extraction, Colorimetric Method,
Methog 4 Calculation™4 418
2) Waste Extraction; Disestion, Indictively Coupled | 3] Digestian, Flame Atomic Absorption Spectrometric
Plasma Method2etsl Method; Alkaline Digestion, Colorimetric Methaod;
3} Digestion; Hydiide Gereration/Atarmic Absarption Calculation™#4
Spectrometric Method ™5 4) Digestion, Inductively Coupled Plasrma Method;
1) Digestion, Inductively Couphed Plasrma Method! 12 Alkaline DEE“?“-’U"‘_- Colodmetric Methad,
4 | Barium 1) Waste Extraction, Digestion, Inductively Coupled Calculation™ =41
| Plasma Method213 10 | Chrarmium (W) 1} Waste Extraction, Colarimetric Methadi=t9!
| 2) Digestion, Inductively Coupted Plasma Methed ™ 2) Atkaline Digestion, Colorimatric Method®¥
5 | Berylium 1) Waste Extraction, Digestion, Inductively Couplad 1| ot 1) Waste Extraction, Digestion, Inductively Coupled
Plaseria Methad®s13] Plasma Method™+*
2) Digestion, Inductively Coupted Plasma Method ™™ 2) Digestion, Inductively Coupled Plasma Method!""*!
& | Cadmium 1) Waste Extraction, Digestion, Flame Atamic Absorption 12. | Copper 1) Waste Extraction, Disesrioﬂ. Flame Atomic Absorption
Spectramatric MethodH1 Spectrametric Mathog™5'
2) Waste Extraction, Divestion; Inductively Couplad 2} Waste Extraction, Digestion, Inductively Coupled
Plagra Method® !9 Plazrma Mathod
3} Digestion, Flame Atoric Absorption Spectrometric 3) Digestion, Flame Atomic Absorplion Spectrometric
Method®i ) Method!¥
4) Digestion, Inductively Coupled Plasma Method™ ' 4) Digestion, Inductively Coupled Plasria Method™'
7| Chiordane 1) Waste Extraction, Separatory Funnél Liquid-Liguld 13 |20 1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method™##2 Extraction, Gas Chromatographic Methad™ 1
2) Ultrasonic Extraction, Gas Chromatographic 2 Ul““s‘:f"f"f Extraction, Gas Chromatographic
tethod!4# Methgd!!**
B | Chromium 1) Waste Extraction, Digestion, Flame Atamic Absarption 14| 000 1} Waste Extraction, Separatory Funnet Liquid-Liculd
Spectiometric Method® o' Extraction, Gas Chomatagraphic Method??%
2) Waste Extraction, Qlaestl ductively Colpled 2) Utrasonic Extraction; Gas Chromatographic
Plasma Method™! Method! ! !
3] Digestion,... 15 D0E,.
~ti- e
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| 15 |DoE 1) Waste Extraction, Separatory Funnel Liquid-Liguld 3) Digestion, Cold-Vapor Atomic Absarption
Extraction, Gas Chromatographic Method™*! Spectrometric Method!™
2} Uitrasonic Extraction; Gas Chromatographic ) Digestion, Inductively Coupled Flasma Methad ™!
Methog!?# 5) Thesmal Decomposition Amalgamation and Atormic
16 | DOT 1} Waste Extraction, Separatory Funnel Liguid-Liquid Absorption Spectrometric Method!™”
Extraction, Gas Chromatoeraphic Methed#2 23 | Methaxychior 1} Waste Extraction, Separatory Funnel Liquid-Liquid
2) Ultrasonic Extraction, Gas Chromategraphic Extraction, Gas Chromiatographic Mathod?#2
Method! !0 2) Ultrasonic Extraction, Gas Chromatoeraphic
17 | Dieldrin | 1) Waste Extraction, Separatary Funnel Liguid-Liguid Method!'?2
Extraction, Gas Chromatcgraphic Methad =24 24 | Malybdenurn 1) Waste Extraction, Digestion, Inductively Coupled
2} Ultrasonic Extraction, Gas Chromatographic | Plasra Method?83
Methog 44 2) Digestion, Inductively Coupled Plasma Method™
18 | Endrin 1) Waste Extraction, Separatory Funinel Liguid-Liguid 25 | Mickel 1) Waste Extraction, Digestion, Flame Atomic Absorption
Extraction, Gas Chromatographic Methad™##! Spectrometric Method®®!"
2 Lltrasonic Extraction, Gas Chromatoeraphic 2) Waste Extraction, Digestion, Inductively Coupled
Methiod!t® Plasma Method! 241
19" | Heptachler 1) Waste Extraction, Separatory Funinel Liquid-Liguid 3) Digestion, Flamie Atomic Absorption Spectrometric
Extraction, Gas Chromatographic Method %2 Methiod ™
2) Uitrasanic Extraction, Gas Chromatographic 4) Digestion, Inductively Coupled Plasma Method ™
Methpg 44 26 | Polychlorinated Biphenyls 1) Waste Extraction, Separatory Furinel Liguid-Liguid
20 | Lesd 1) Waste Extraction, Digestion, Flame Atomic Abstrption ~Aroclor 1016 Extraction, Gas Chrormatoeraphic Nethod™s2
Spactrometic Methad @014 - Aroclor 1221 2) Ultrasonic Extraction, Gas Chromatographic
2) Waste Extractics, Digestion, Inductively Coupled - Aroclor 1232 Method“““"-
Plasma Method 413 - Aroclor 1262
3) Digestion; Hame Atomic Abserption Spectrometric -Aroclor 1288
Method" ! - Aroclor 1254
4) Digestion, Inductively Coupted Plasma Method™ - Arocior 1260
21 | Lindane 1) Waste Extraction; Separatory Funnel Liquid-Liquid = 2-Chlorobiphenyl
Extraction, Gas Chrormatagraphic Methiad™*2 - 2,3-Dichtorobiphenyl
2} Uirasonic Extraction, Gas Chramatographic - 22,5 Trichlorobiphenyl
Methiod!% ~24' 5-Trichiorobiphenyl
2 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic - 22,35 -Tetrachlarobiphenyl
Absorption Spectrometric Metho 7 - ;25,5 - Tetrachlorobipheryl
‘ ) Waste Extraction, Digestion, Inductively Coupled - 2,344 -Tetrachlorobiphenyl
=255

3) Digestion, .,

Fentachlorobiphanyl

22,855




15 Benzolg h iperylene...
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- 2,24,55- 30 | Silver 1) Waste Extraction, Oisestion, Inductively Coupled
Pentachlorobiphenyl Plasma Method™41!
-233 4.8 2) Digestion, Inductively Coupled Plasma Method ™™
Pentachlorobiphernd 31 | Thalliurm | 1) Waste Extraction, Digestion, Inductively Coupled
-22384'5- | Plasma Method2eas
Hexachlorobiphenyt 2) Digestion, Inductively Coupled Plasma Method ™
- 2234855 32 | Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Hexachlarobiphenyl Extraction, Gas Chromatographic Method
=2,2.35,56- 2} Ultrasonic Extraction, Gas Chromatographic
Hexachlorpbiphanyl Methii!!"2%
-22.04.55- 33 | Trichloroethylens 1) Waste Extraction, Puree and Trap, Gas
Hexachlarobiphenyl Chromatoigraphic/Mass Spectrametric Mathad #1925
-22,33,84,5 2} Purge and Trap, Gas Chromatographic/Mass
Heptachlorobiphenyl Spectrormnetric Methad! 228
-2254455% 34 | Vanadium 1} Waste Extraction, Digestion; Inductivaly Coupled
Heptachloabiphenyl PFlasma Method >
~2.2'3,0,8.5.6 2) Digestion, Inductively Coupled Plasma Method™
Heptachlorabiphenyl 35 | Zinc 1) Waste Extraction, Digestion; Flame Atormic Absorption
~ 238556 | Spectrometric Method ™53
Heptachlarabiphenyl | 2) Waste Extraction, Digestion, Inductively Coupled
-2,2,33 345,56 Plasrmia Methiod %
[ Monzchlorobiphenil 3) Cigestion, Flarme Atomic Absorption Spectrornetric
27 | Pentachlorophenol 1} Waste Extractian, Separatory Funnel Llguid-Liguid Wethodt
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Inductively Colpled Plasma Method ™!
Method?5#
2) Uitrasonic Extraction, Gas Chromatographic/Mass iy i 125 910015
Spectrametiic Methiod" 524 Adu ATIuaiE 25T
| pH Electrometric Method™* 1 | Acenaphthene 1) Ultrasonic Extraction, Gas Chromatagraphic
28 | Selenium 1) Waste Extraction, Digestion, Hydride Methaae
Genemtion/Atomic Absorption Spectrometric 2) Ultrasenic Extraction, Gas Chromatographic/tass
Method Spectrometric Methad! %
2) Waste Extraction, Digestion, Inductively Coupled 2 | Acetore Purge and Trap, Gas Chromatagraphic/Mass
Plasmia Methiod >+ Spectrometric Methad ]
3) Digestian, Hydride Generatlon/Atomic Absorption -
Spectiometric Method™ -
4) Oigestion, Inductively Coupled Plasma Methi-
s 3 Aldirini.
- k-
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| 3 | adrin 1) Ultrasoric Extraction, Gas Chromatsgraphic 15 | Banzolg.hllperylens 1) Ultrasonic Extraction, Gas Chramalagraphlc
tethiod e Method 94
| 21 Ultrasonic Extraction, Gas Chromatographic/Mass 2} Uitrasonic Extraction, Gas Chromatoeraphic/Mass
| Spectrometric Method 44 Spettromatric Mathod!!#44
4. | Anthracene 1) Ultrasonic Extraction, Gas Chromatographic 16 | Benyllium Digestinn, inductively Coupled Flasma Method
Method!!*# 17 | Bis{2<chloroethybether Ultrasanic. Extraction, Gas Chromatagraphic/Mass
2] Ultrasonic Extraction, Gas Chromatngraphic/Mass Spectrometric Mathod!928
Spectrometric Methad! 02 18 | Bisi2-ethylhexyllphthalate Ultrasanic Extraction, Gas Chromatoeraphic/Mass
5 | Antimaony Digestion, Inductively Coupled Plasma Methad ™ Spectiomitiic Method 928
6 | Arsenic 1) Digestion, Hydride Generation/Atornic Absarption 19" | Eromadichlorometharie Puree and Trap, Gas Chromatographic/Mass
Spectrametnic Methoa™ > Spectrormetric Method 2%
2} Digestion, Inductively Coupled Plasma Method™ 20 | Bromoform Purge and Trap, Gas Chromatographic/Mass
T | Atrazine Ultrasonic Extraction, Gas Chromatographic/Mass Spectrametric Methad 2%
Spectrometric Method 2! 21 | Butanal Purge and Trap, Gas Chromatographic/Mass
& | Barium Digestion, Inductively Coupled Plasma Method '™ Spectrometric Method!22%
9 | Benzlalanthracene 1} Ultrasonic Extraction, Gas Chromatographic 22 | Butyt eryphhatat Ultrasonic Extraction, Gas Chromatographic/Mase
Mathadiaas Spectrometric Method!*
| 2) Ultrasonic Extraction;, Gas Chromatoeraphic/Mass 23 | Cadriitm 1 DlgesL&::. Flarme Atomic Absorption Spectrometric
Spectrometric Methiod™ 224 Method™
10 | Benzene | Purge and Trap, Gas Chromatographic/Mass 2) Digestion, Inductively Coupled Plasma Method™
Spectremetric Methodl!775 24 | Carbazole Uttrasanic Extraction, Gqs_ Fhromatogmpi".ic.-"l'v‘.ass
11 | Benzolblifiusranthene 1) Ultrasonic Extraction, Gas Chromatographic Spectrometric Method!!*#%
Pethec(tnas 25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
2 Ultrasanic Extraction, Gas Chromatographic/Mass Spectrometric Method ™
Spectrometric Method! 12 26 | Carbon tetrachloride Purge and Trag, Gas Chromatographic/Mass
12 | Benzolkiluoranthene 1) Ultrasanic Extraction, Gas Chromatographic Spectrometric Methad %21
Methisd! e 27 | Chlordane 1) Uitrasonic Extraction, Gas Chromatagraphic
2) Uitrasonic Extraction, Gas Chromatographic/Mass MethadH#!
Spectiomatric Methbiod! 028 2} Ultrasonic Extraction, Gas Chromatographic/Mass
13 | Benzoic acid Ultraspnic Extraction, Gas Chromatoeraphic/Mass Spectromeatric Mathod' "
Spectrormetric Method 03 28 | p-Chlereaniline Ultrasanic Extraction, §as Chromatographic/Mass
14 | Benznlainyrene 1) Ultrasonic Extraction, Gas Chromatographic Spectrometric Methed' 24
Method 220 29 | Chiorcbenzene Purge and Trap, Gas Chromatodraphic/Mass
2} Uitrasonic Extraction, Gas Chiomatographic/Mass Spectrometric Method!!7
| Spectromatric .'JEI?‘.QE"’-“‘ 30 | Chiorodibromomithane Purge and Trap, Gas Chromatogrphic/Mass
o Spectrometric Method ™"

31 Chloreformm..,
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31 | Chioroform | Purge and Trap, Gas Chromatoeraphic/iass 43 | Din-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrormetric Method 25 Spectrometric Methad
32 | 2Chlomphenct Ultrasenic Extraction, Gas Chromatographic/Mass 44 | 1,2-Dichlorobenzens Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Method %5 Spattromatiic Method 12251
33 | Chrarmium 1) Digestion;, Flame Atomic Absorption Spectiometric 45 | 1, 3:Dichiarobenzene Purge and Trap, Gas Chromatographic/Mass
Mathad7 19 Spectrometric Method %
2) Digestion, Inductively Coupled Plasrma Mathiod! ™ 46 | 1,8-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
34 | Chromium () 1} Digestion, Flame Atemic Abserptian Spectrometric Spectrometric Method! >
Method; Alkaline Digestion, Colarmetric Method; a7 | 3,3-Dichlorobenzidine Ultrasonic Extraction, Gas Chrormatoeraphic/Mass
| Caleulation™81961 Spectioristric Method!!17
2) Digestion, Inductively Coupled Plasma Method; 48 | 1,1-Dichloroethane Puree and Trap, Gas Chromatoeraphic/Mass
Alkaline Digestion, Colormetric Method; Spectrometrc Method 2
Calculation™ 110 49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
35" | Chrarmium (W) Blkaline Digestion, Colermetric Method™:® Spectrometric Mathadh !
36 | Chiyseria 1} Uttrasonic Extraction, Gas Chromatographic 50 | L1-Oichloroethylens Purge and Trap, Gas Ch-.:omalugraphic.-"Mass
Methid e Spectrometric Method! 1
2) Ultrasonic Extraction, Gas Chromatographic/Mass 51 | dis-1.2-Dichloroethylene Purge and Trap, Gas Chrorr:natographlo‘l‘vtass
| Spectrometric Method!174 Spectrometric Method! &
37 | Cyanide Extraction, Distittation, Colodmetric Methog™7"2% 82 | tans:1.2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
38 | 240 Uttrasonic Extraction, Gas Chromatographic Method“! 3 SRS atR MRl
53 | 24-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
3% | boo 1) Ultrssonic Extraction, Gas Chromatographic Spectrametric Method!22
Method! 2 54 | 1,2-Dichlorpopane Purge and Trap, Gas Chiomatographic/Mass
2} Uitrasonic Extraction, Gas Chromatographic/Mass Spectrametric Method 223
Spectrametric Method "4 55 | 1,3:Bichigropropane Furge and Trap, Gas Chiomatographic/Mass
40 | DDE L} Ultrasonic Extraction, Gas Chramataeraphic Spectrometric Method(221
| Methog!!t2 56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
2) Ultrasonic Extraction, Gas Chromategraphic/Mass Spectrometiic Methad 22
Spectramtric Method! 021 57 | Dieldrin 1) Ultrasonic Extraction, (Gas Chromatogaphic
41 | ooT 1) Ultrasonic Extraction, Gas Chromatographic Mathod022
Method! 2 2) Ultrasonic Extraction, Gas Chromatographic/Mass
.2} Ultrasonic Extraction, Gas Chromatagraphic/Mass Spectrometric Methiog 778
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ronmental

C Certification
Cal. Date:  July 27, 2020 Rootsmeter §/N: 438320 Ta: 298 K
Operator: lim Tisch Pa; 743.3 mm Hg
|calibration Madel #:  TE-50254 Calibeator 5/N: 3393

VoL init | Vol.Final | Vel | ATime
Run {m3} [m32) (m3] {min}
13980
EEE
BEED)
TELEN
] 10 T 7000
Data Tabulation
vie | s |y AHlER )
{m3) {w-ais] {y-awis)
05817 07022 14042
05776 0.5816 15858
05757] 11012 2.220
0.9745] _ 1.1560 2.3285
03697 13845 78084
m= 2.05151
QsTD b= -0.03558
[ =  oo9ssm |

jons
Vstd=|AVol|{Pa-APHPsid){Tstd/Ta)
Qstd=[Vstd/ATime | Qa={Va/ATime
For subsequent flow rate calculations:

Qstd= um(( | %ﬂ—))n) J Qa= !rm((ﬁrq?%"]}-n}

i
stdi] 29815 v RECALIBRATION
Pitd: mim

US EPA recommends annual recalibration per 1998
: calibrator manometer rea [in H21 40 Code of Federal Regulations Part 50 1o 51,
T.-:\:‘mmm mn‘:mmnu ng [mm Appendix B to Part 50, Referanca Method for the
Lal al mperature K
of Farticulate Matzer in
Pa: actual barom C pressure (mm
S Hg the Atmosphere, 5.2.17, page 30
m: slope

Tisch Emviranmantal, inc.
145 South Miami Avenue
Village of Cleves, OH 45002

v tisch-eny,com
TOLL FREE: (877)263-7610
FAX: {513M467-900%

senaslinugu

[ RECATBRATION
TISCH
| | Tuly 27, 2021
1

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPIHEATE SERYIC QUIPMENT CALIERATION AND TESTING SERY)

SEAM PATTARAKARN IROAT 01 14, SUAMLUANG, SUARLUANG, TANGEOR 10250
TIL, 5271 T-3000-24 TAX, 0-2719-8484

Certificate of Calibration f"’”“““;:‘; g

Equipment : U-Tuba Manametar
N listiarnr: Dhwyer This cerificate may not be reproduced ofer B in Tl
except with the prior witien aproval of the fad of
Madad : Taat-3e-nin Gorpatste Services 3 Equinment Calbeatian and Testing Services.
Serial Now: *
1D Mo.: UAE EFM 0222560

Condition As-Recelved: Usad llem

Received Date: 03 March 2022
Calration Doty 12 March 2023
Roforence: 2203-0MIIWEC Submithed byt Urited Ansfyat and Enginearing Consutant Co, Lid

Amblent Temparature: | 22 2 21 °C
81 Sol Udomsuk 41 Sukhumyit Road, Bangehak,

Phrakhanong, Bangkek 10260

Rikstive Hum|dity: BB RS
Atmaspharic Pressure: 1010 mbar
Procedire used:  The calbralion wai cenducied by direct comparsan mathod against Presaurs Measuring Instruments

Standend secerding fo ir-house calibration proceduss CP-POA, uging * DKD-R 6-1 ; Calioratian of Prassure
Gauges, Edilicn 032014 * a5 a puideines

Consdition of this result of calfbeation
1 Refersnce standards Instumants :
instrumant Modal . Borial No. Cerificats No, Due Diste
1) Pressis Calitcalar PO10ER 1188 MPO190:21 09 Aag 2022

2Thim rasull of calibration was made on requested al ihe point specified by customer

3.Scale and conversion factor i 1 kPa = 4,0145293 inH20

4 This instrument was usad clean alr as pressure meda.

5Thia instrumant was cafibeated by saplied pressura to high-part [+ sida and low-part (<] side cpan t atmasphenic prassurs
£ This Instrumant was Instablad In verical orianiation and sap of the pressur port wes usod as the rekrencs el

7.The cartficatn & vedd only to the item calibrated on date and place of calibration

8 The Cartfication is fmceable to the International System of Urit maintined at-

-Matioral Insittute of Malroiogy Thalland (NIMT)

Calibrated by :  Sisait Aussarmes
tasus Date © 14 March 2022

Approved Signatory : _
[ | Phalines Prabpsipal

[ 1 Sura Suwannass
[ Atapal Panurach ,
enaslumuA
n 0282413

CertNo.: 22PB00

Page: 20f2
Rasult of Without | Range ; & inH,D 1o 38 inH 0
Function:- Pressure Measuremant Sgalg Interval | 0.1 inH,O{ Tha Filh Estimate )

Increasing Pressurs

LLE Indigation
Applied Prossure  High-port side  Low-port side Error
(inHz0} {ImH;0) {inHy0) (nH0)
0.0% 00 0.00 o0
200 100 -1.00 0.00
400 200 200 0:00
600 300 100 0.00
B.OG 4.00 -4.00 .00
10,00 500 502 002
12.00 B0 802 a2
14,00 00 T4 o0s
16.00 a00 B.04 .04
18.00 .00 B4 004
2000 10,00 1004 004
2200 1300 1102 i)
2400 12.00 202 002
26.00 13.00 1302 002
2800 1400 1404 204
0.00 15.00 1504 004
32.00 1800 1604 008
34.00 16.60 1706 1.7}
ISBO 1788 -18.00 0.8

The uncenainty of messurement was + 0.1 nH,0
* UG = Unit Under Calibration
* AP = High-par side - Low-port side
The reportad uncedalnty of measurement was based on a standard uncertairty multiplied
by o coverage faclor & = 2, providing a lovel of confidence of approximately 95 %,

-oflo-

lﬂﬂ?ﬂ'ﬂﬂ%l

A 1099526

Certificate of Calibration

Certifiente N £ 11 AFM-FS

SSLILTANT O LTI Tauest o © Rog- 302141958

20

Addren

i R, Bk, Prakanvony, Blasghook 21

Enlf Under Catibras

Mesmrement Hem

Musfactiaes it
el deliacal i)

Serial Nursber (T

n UAEEFM N3R5

Lovation of Calitrtion 1 LATI4 ATR VELOCITY METER

Culllipaison Enviomment anil Beiails

Tempeun: eI

£ 550 200 A

Prsvrs 1L = 10 e
Miv Thake 12 uly 2021
Cebbratiom B 1 A
Cabbraiiin Provedind | Inhen CIAFMA by Prtnary Fiow Callbeator
[ Heference Stundsesd | Ml | sertat Nsmber | Traiense | Dor Caliorsion |
| A Flow Wowe | Gt sstgi e | i Setaldye | 20 May 2032 |
Tracuatiibty
Thin pertificale providos traceshility o ot oo nstsonsl andar, wsd w0 the-ealizanon of e imemartnral Sysnm of
Usts 1501
Naee

ay 1y et o sanand scernaimy mubipe by the Coversge Facur k=2, providng a level of wonfidemes

apprsimiely 5%

— | P

Mr. Noppadan Luangan Mr, Paclt Mathayeen
Service Ualiniline Engimst Ciffspition Fainses
P Tpats 5 1 Septassbier 2011
T reale ety b e e eabbwted, The conificate shal s e repmabiend £arsat s S35 el wrbten sgyworsl ol ba Iooneanse s

ENATIR-ATMA-D1 e 0 i 1

wenaslupauny




N0V ATIVE INETIUMEN T CALIBRATI

LAl

IRSOVATIVE (NRTRT e

AT
8 MO S SLATTI KM |1 TAMIILA FANCEE AR

AT AN PHLEEAMIT AR

1 PHAN ANE

Teasult of Calibiathim ¢
Flinw Setzing STD Flaw Readiing | UUC Flow Rending | Carvectian Flow Uinterainty

() LEM LEN P

s 1450 1454 0007 131

150 14,008 1545 o4

158 15807 4T3

150 105 o nad

153 (P (LFY] <0, 102 02
Nate
S0 Sondard
L - Uil Lndes Calratsen
* Inficdies s scedted

ol il Crifieaty
alleard The ernifzas dua o . Lt
AR ok 1K) tssm dhae SNSRI

nanslupuA

INNUOVATIVE INSTRUMENT CALTRIEATION LAT

INNEVATIVE IRETRURENT €08, LT0. #AD OfFe s

AMPHOE fia
e

0 B (7, 11 51

AR || TAMIBS BANKG B ARG,

5 TIELSAMUT TRAK A PROVINCE 11830 THAILAKD

AT bl] AN B8

Pagn l i

Certlfente of Cstitivation
Curirainir Certifeate % ¢ 21-0P:101
e UKITEED AN ALYST AND G IRING CORLATANT EOLETIE Risguent Na 1 Ry
Adkiress [} Sreronmuk 41 Sektumrei Rosd. Bangshek, Pk
Brghch 15360
Unit Undlar Cabrmtion etaily

Calibvoeion Parsmesey W e

Taatsamers Nanw A Pl Mnor

Mamnt=ns . Cushration sl W Adsmene
okl deitalCal D01 tesirumers Siad | Ussd

Seruil Nusiber L5

n LR RN 5H)

Calitratsimn Knvirmme and Seails

Terepanatony Cal'
Harmiliy 5§ %H = 15 YRH
Berassa: Pressune

Hoaved Cas 1 by 13}
Clibmation Tt 3 ugust 2031

Ciileation By
1

Mr. Siichok Srapmrbdasud
af Calivutiva | LAWA A Velosiy

Cafibwation Provedure In-house matbod PO by Comparisen Weh Sandsnl. Bammciric s
Beference Aesmilsrd Mol Seria] Numb Traceahis Thu Coibrution
DB Frowsm PG 2400 AR ILLRS TREE NIMT 2 Mowember 2021
Thonme Hygonens SDM0 Qs KiMT 4 Orariver 2031
Thiciakdily This eenificate ovide saceability o k. ol i th
0. Nationad Irbituee of Mesologs (5T1
Nra ™ et o iRl by e Cirvurage Factor k=L providing o heved of
oy 4 %,
Calibrated Hy ¢ Apravl iy
Service Callbmation Enginzr Wiy, Pl Mt oes
CalBration Tagtteer Bupenvanr
| Septitrnbes 20|
The sesathin ridatind el i thee Hem valiboml, The cenifhenm shall mit by fell, apprval of Co., Lat.

FMA-TOH AR TL R 3 s e LLA12/20

naslummuA

INNDYATIVE INSERUMENT CALIIRATION LAT

INRUVATIVE [HTRUA

T 00, LT HEAD OFFIEE

000 KOS | S0 SLNTI A

CHN E1 T,

ABIHLE BANG PHL SAMUT PRARAN FROVINGE 11540 THRAILAND

TEL. shille 1 380

FAX ANGE-IE T

Faptall

Sleasrmini resits ; Barsmetric Presurs

Certilieste No

P11

Moquese No : Me 2010088

urameirie Pressur

Calibrasian ftangs
STD Reaiding | UL Reading | Carrvctinn
imnlig) i) g}
T3 TR0 Haz
il TAH M

T

o THENS

ol Povadia - (ehinss netiod CP-DPM-G) by Companiues With $tanden!. Bammere P

[T

dibeitsl. The cenifl T, wihe

MA-TOB-AFA 02 A T I e TA12/20

enanslupuAn

IMNEYATIVE ENSTRLMENT CALIERATIEN Lal
FEUVATIVE ISETHEMENT €0 LT1, HRAD OpFIE
10 MU E S0 SUMTIMAKDRE 11 TAMBON BANG KAED

ASIPHEIE TAS THLT SASIT PIAR AN TRIVINT T (81 TRAILATH

R | AN I

Cerfificute of Calibration

Customer Cortiflen
Ny UNITED ANALVETAND ENGINEERING CONSULTANT 001 Meequest No ©
Al 1 8ol Udomsak 31, Subbesevil itoad, Bamgchak, Prakaong,

Hamghak 10260

Ul Ussilvr Calitirnthon Detsils

Messureren lies © e Pl Meter Besalutian- 0 (°C)
Matmfacturer Bl Sensor Medel : 2152 (11}

st detaCal 1L Semsar SRGATMIRE-001
Serial Nunber 159822 Semsor |0, : VAREFMIRT56]
[} UAEEFMAOIWIS61 Irrwment Ssitus ; Used

Culibration Enviromsent sod Detsily

Tempemmne 530

Humidity 55 940 + 30

Hengived Tha 22 July 2021

Calibcation Tt 31 Auguit 2021

Calsbmation By * Mr Sinlchok fespikideesakun

Lscation of Calibtion | LA 2 Tespernrs
Cabbeation Metiod < fr-house methiod CP-THM- by Comparisan With Standand Relative Hirsidty Mrber st Ssindss
Theemameter with ILTT Brobie in imidity ¢ Teinpersesen Chanbes

Helerence Standurd

Syl Thermemmetis Midel: GT11, SN L000077, Which way e

Q20T

amd Welatrew Humidity Meser, Model: HIZ3-A, SN: 81629979, Whach wis calibrats

i 28 il prsber 2000, L allfnation of Cenifients N,
(I 1651
Travealslly

Thas Cartificate is taeeablo 1 ST Unil thresgh Crality Rebars Co, Lub,

SCANSE Acereditason No. Cabibestion U203

Nate

i) et

T apeait] usicrality 4 el y muliplied by the Coverage Factor ko2, peoviding & bevel of canfidence

apprisaiely 5 %,

Calratedl By : Approed By £

M.

'nce Mailmvors

Calibrutian Exgineer Sapervisar

et 221

[ 1 Sepacn

Thee e . The o sl

FH-TOB TS 1L R0 i st DT/

enanslumuR




ISNOVATTVE INSTREMENT CALINIGATION EAR
IMNOVATIVE B0

YO HEAD OFFICE
130 80 |3, SO SUNTINAKI YN [1TAMION MANG KATO

AV

AL PHLLSARMET FRARAN FIEVINCE (1831 THAILART)

VIE-ER00 1 FAK/INRR-ZI T30

Caliboration Rasibts :
Tempernture Calibration : Filber Temperature {16

Withoat Adjusement

Cartificute No : 21-HHM-064
Request Mo ¢ Req-2002 10944

R Without Adfustment | C} . .
5 STI) Rending VLT Renting Correctinn
ey (‘o) ‘o ‘o o
199 g <100 ol
] Mo A s ol
u 10,000 200 ol
15 3500 A al
“ PURTTY RSELY aln
Tamgeenturs Caldrution : Al Temperstirs (Ta)
T Withont Ajustment [ €1 thiiig
o ST Reuling VUNE Healing Carryetion
ofi () (i 5] e
mn RLE U plN] i o
i3 HpT 25 11103 a0
] 36,000 ng .20 o
35 35,001 T 0,107 [0
i 4D a3 1,206 o

T e ——

st o Carelicats

orm e T cevsdicans st nothe seprosuced oveept i fall, withows wrisees proval of The Imavasve Tn

e O,

oL P P ———

nanslupuA

INNEVATIVE BNSTREINGENT £ AL T TN § AR

| r' P ——

m | AR IR T
Cerilficate of Callleation
Cortilieats % M
Hame LINITED AMALYST AND ENGINEERTNG CONSULTANT OO0 LTI, Reguess No 1 lleg- 20211
Address #1 S0l Udomaik 41, Sublusmwit ftood, Hangesal. Prakeaars, Bangkok 19260

Uit Uider Caberatiom Dieiails

Memussienl s Al i spesies

Mamifiscsarer ALICAT SCTERTIFIG

Mol PSS 1R

Seriad Marmhey T

(4] UAEFMAZ 1402453

Logation of Culibrution. © LAR 4 AIR VELDCITY METER

sl il Esvvlromment ani Dytalbs

Temprasate o=
Humiddity 55 WRH -+ 20 YRH
Larumetric Pressrs 1055 P o 100 P
Recelved Date 30 July 221
Calibestiin s 3 g 1021

bratlinn Procedine | Ba-hiities tesbod CP-AFMDE by Cariserison isthnkie witl

ke Peimary Flow Culibratoe

[ Relrence Stasdarit [ o) | Sectat pusmer | Trneetas | P Calibeution |
L e Flow Meter | 3L | temiimns | e | 1 My 201 |
Traceatliy 1

i certificate oyl il of ! e the et of the satervationsd Syssem at
Unie 1811

Mo ¢

The ’ mhased rmaltiplicd by ihe Cirverage Fasor k=L providing 1 level of confidence

apgrocimaiely ¥4 .

Calilratian

Appraved iy -

. Pawce Blaiturn

M, Neppual

Servios Calthrmen lingmer

s Enginser Supsrvi

[ 5 Augant

n i,

1ot b i, Lif

syl i

- MLARA-T1T Hew 1) Dt dte GGG

naslumuA

RN ATIVE INSTUAMINT € ALIBATION £ AR

ATIVE ISSTILMENT 0 LU AL (T

SN 1, S SN TIRARCHUS [ EAMD

RAN KAED

1 AL i e IEARLANE

Rt of Cullhratios :

Crrsliicate

oot ¥+ lleq 2012000114

Flom Sattisg. ST Flew Randing | UUC Flow Reading | Correetion Flow Uncertainty

LM (2] s LM

i DR0MIEE 100122 RIUTES

o OIS0 (L 000017 NIz
e
10 Sandard
ULE : Vit Usaler Coldbentinn,

Ernd nl Cemiificae
it witheas

FHAT0H AFMDL B ) e i 1107719

enanslupuAn

i
<
CORPORATE SERVICES & EQUIFMENT CALIERATION AND TESTING SERVICES —
5400 BATTANAKARN ROALY SOI 1 SUARLUANG, SUANIUARG RANGKOR 10280 570
T BT 300034 FAX, 0-2110454 o e T T TR
imou taas

Certificate No. : 21F2495
Page: 1o02

Certificate of Calibration

Equipment : Anaraid Baramatar

i thar thar in Tl
Manutacturar: Barign :E:‘mﬂ:‘:rn:::::ﬁmaxll; y ul,
Model | - Corporate Services 3 Equipment Calibration srd Tasting Services
Sarial No.: -
10 Ha: UAE ANY, 1 2212850
Condition As-Recoived: LUsed ham
Recaivad Data; 20 duly 2021
Calibration Date: 21 July 2021
Refarence: 2A07OETOWSE Submitted by:  United Analyst and Enginasring Consultart Ca. Lid.
Ambient Tempersture: | 23 £3) °C

(5015 )% 8150l Udomsuk 41, Sukhumvit Rood, Bangehak,

Relative Humidiey:
Phrakharang, Bangkok 10260
Atmospheric Pressure: 1008 mbac

Procedure used:  The calibralin wes conducted by dirsc! comparison mesod against Pressure Messuring inssumeants
Standard accarding bo irhouss salbration procedura CP-P10, usng " DKD-R 61 | Calbmticn of Pressume
Gauges, Ediilon 032014 * as & pdelines.

ition of this result of cal

1 Referance standards instuments

Instrument Modal Sorial o, Certificate No, Duea Date
1) Stancarr Baromeler OFit42 THZIEDSDAG MPL0053-21 08 Apr 2022

2 This Inatrumant was installod In varical anentaticn and certer af the disl was ussd as Me refarenca kvl
3 This rasul of caltiration was mada an mquested at the point specfied by custamer
4 This Instrument was used claan 3l s pressure media.
& The cardficats & valid onty o Ihe ilem calbrated on date and place of calibratizr.
6. This Cerificaion i tracabile to e Intsrstional Systam of Unit maintined at:-
~Matianal Insitule of Metrlogy Thesdand (NIMT}

Calibrated by | Suwil Aussares
tssue Date 22 July 2021

I BInee

| | Surs Suwannasd
L Attapol Panuirach

enaslumuR
B 0264462

Pagm 112




Cort.No: 2TP2489
Page 2002

Resultat Range : 560 hPa to 1030 FFa
Functipn:: Abaoluin Brasasrs Messirmment Beale Indarval ; 1 HiPal The Fifth Estimats §
Inoreasing Pressim

[Agplied Presaire (nPa) | 65785 | weea7 | asoin | Bagan |uooog|_|_n:u 75 ] 102050 | 1029.49
{UuGT Indication (hPw) | 800 | o706 | 8800 | 5900 | 10000 | 10900 | 10200 | 10300
[Ermar Pl | 25 | 073 | @i | oas | oes | o7a | oss | esl |
Decteasing Prussure

Applisd Prasaure (hPa) 102981 | 1020.08 | 101080
UUS* Indicatien {hPa) 1020.0 | 1010.0 | s000.0 | a0 | seoo | sron | seod
{Erar Py hog | 068 | pe0 | 075 | 050 | o | ose | 221 |

The uncestainty of messurer
*RIC = Uit Under Calitrali

The repart ] bk 0 # MBS ¥
by & coverage facier k= 2, provading a level of cenfidence of approcimately 35 %.

wee 1 0.30 hPs

oo

wnansly

TECHNOLOGY PROMC
CORPOLATE SERVICES 3 EQUIPMENT CALIBRATION AN TESTING
S PATTAMAKATRN ROAD G01 18, SUANLTAN NLLIANGL
TEL 1013 N34 FAK 371205

ECTIETHN
CALTATION 303

Certificate of Calibration  Certiieste No.: 23He03
Page: 107
Equipmant : [ial Tharmo-Hygromssar
Manufacturer: Bango This certificate may not be reproduced cther than n full
ewcept with the prior wiiten soorovad of the head of
Moded ; Corparate Services 3 Equipment Cafbention and Teating Sarvicas
Serial No.:
1D Moy UAE ANV 1282550

Condition As-Recetved: Usod Barm

Recelved Date: 29 March 2021
Calibrstion Date: 31 March 2021
1o 08 April 2021
Referonce: 2903 11B8WSC Submithed by:  United Anaiyst and Enginearing Consultant Ca,Lid,
Ambiont Temperaturo: | 25 £ 3 °C
Fe— (B0t % 1 Sal Udarraih 49, Susnurmvit Resd,

Bangehak, Phrakhanong,  Bangkek 10260

Procedurs ysed:  Galiration wera conducled using in-house callbration procedurs GR-HOR accarding b companson
with standand chiled mirmor saneos for humidily measurement funclion Bnd GompaniBon wan standad
arabe far e et fuinetion (ko humidity | Mmpematuce chamber

Condition af this result of calibration

1. Aetarance sardands irsumonts

Instrumant Modei Due Date
1) Btangsnd Chilksd Mirror Hygrometar Sansor Dew Frima 1| 188an 28 Jul 3021
2) Hundheld Thermometar Wilh Sensoe 1521 ALAIZD 200968 10 Aug 2021

2Tha cerificate is vald only to ihe iam calibrated oo dals and place of caibratian

9.This Cortification s raceatile (o the Inssmatianis Systert of Unit mairtained at-

~National Instilusa of Standands and Technoingy (MIST) , The United States of Amarica

Masional Institus of Matrclegy Thasans

Calirated by = Kraipop Onrat Approved Signatory |
issue Date! 20 April 2021 |71 Grakt Waswanjin
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a 1062243 B 0258330
[b}/ﬁ'\? United Analyst and Engineering Censuitant Co., Ltd,
% Soi Udarresuix 41, Sukhumv Raad, Bangenak, Phmkhanang, Bangkak 10250
s v Tel. 0 2753 2820 Fax D 2763 2800 wew. .coem E-mall: uaed com
E NT GAS TEST REPORT
TestDate ;D¢ 21,2021
Cert, No.: 21HBO3
Page. 2.of 2 i
Equipment : Gas Analyzer {NOz) Modal : 42C
Manufacturer:  Thesmea Bectron Corporation Serial Number 42C-050801 1076
Result of Calibration; Witheul Adjustmant
Function: Hurnidily rmeasurament,
Referonce  Standard uue Uncartainty Standard Ges Concontration MERh pra
Temperaturs  Hymidity Reading Ereor of Measuramant Sulphur Dlowide [905) 4 PEM Manufecturer : Ao SO G
Ie) (HRHY (%FLH ) [%RLH.) (2%RHY Nitric Ciid (NG 4535 FPM  Model 1461
260 407 43 28 & Methane (CHay - FPM Sarial Nurber 1180540071
&0 &0 oo 18 Cadbon Manmade (C0) 1007
250 0.0 4 10 18 Cyfinder No, : 155559
Expiration Date : Jul 30,2022
Rasuft of Callbration:- Without Adjustment
Function: Temparalure measurement. Multi-point gas test data
Standard e Uncortainty -
Temiperaturs Rssding of Measurament Referente Vale (ppb) "“":‘;;:;"’"" Difference Ervor | Percent Error | [ Ermor ]
\e rel [owei 1 Jzem [0 0.7 o7 [ 75
20011 200 Lovel 7 IEEEJ&. 1000 Toie & 57
0019 0.0 Level 3 [40.00% 2000 0.7 70 . 35
34,969 350 Level 4 000 3015 BT .50
40.006 00 Lol 5 A0 400.8 .90 22 .22
Ramark : Megsuring Range S00.0 ppb [ Average Difference (%) L67

UUC* : Unit Lindar Calbration
Thwe respartad wnesrtninty of measurament was base on standand uneerainty
by coveraga facior k= 2.00, providng confidence level spprocimatoly 55%,

mulipliee

~alo-

enanslupuR
a 1051239

sAcceptatie Limit 3 5%

Multi-Point Gas Test Chart |

nsbyzar Disglay(pps)

F= EL 380 40 &5

Fass tet Lanms‘l:imuqu




United Analyst and Engineering Consultant Co., Ltd. ij& = United Analyst and Engineering Consultant Co., Lxd_’
8 Bol Ukormsul 41 Btk o Bl P gl 10080 L AT 3 Gl Udomsuk 41, Sukhurmit Road, Bangehai, Phrakbanceg, Bangiak 10260

T ki P SR IO Wk e ok Tel, 02763 2828 Fax 0 E763 2000 Www teom E-mall; Lcom
SRR MULTI-POINT TEST REPORT
MULTT-POINT GAS TEST RERORT L
TestDats i 0ct 21,2021 TestDate  :July 19,2021
i t 1: 42
Equipment : Gas Anlyzer (NO3) Modal : 43 E“""‘M"""‘ ?"5 “"":d"“ L":ﬂ ::::m X 2:‘.{05400&‘.1
+ Thermo . Serial Number;  42C-76413.383 Manufacturers JHeme e alNombir: 3
Standard Gas € i il Datail Standard Gas Concentration Dilutor Datail
Sulphur Dioade (503) .75 PEM Mam i Thermo Sclentific
Sulphur Dioxide (507} 44,75 PPM  Manufacturer Thenma Scentific . T. F H =
Niitric: Cheicka (NCH 45.35 PPM  Mogdal 1461 e e '-‘NLJ b s lmlusana;l
Methane {CHy) . PPM Serial Numiber ¢ 1180540071 :_e"a“e‘_L"“’ i = P L 2
Cavhon Monodde (C0) 1007 Crinderto: 0 Cisaems
Srinote. B Expieation Dite : 14 30,2022
Expiraticn Date - i 30,2022 Sl e .
Multi- test data
Multi-point gas test data MR pcint e
Analyzar Display
Reference Value (pph) "‘""‘:;:J"""’ [ pifference grvar | percent grror [% Error ] Reference Vale: (ppb) [ Percent Error | [% Ervor |
(ppb) - L . [ ) L Lo
(el 1| [ 0 I 5 50 el | ey : =
o - - - Level 2 [70.00% 100 1013 2
Level 2 |20.00% 100, 100 | £ ] e — e 0 I s £
Leval 3 [40.00% 200, 200.4 .45 . n § 00 =
: = - Lovel 4 [60.00% E | 3012 A
e — e - 2 Level 5 |80.00% 400 T L 7 2
Level 5___160.00% Al LI - L__~s 3 Flermark - Measuring Range S00.0 ppb Avenage Differunce () 7
Remark : Measuring Range S00.0 ppb Average Difference (%) 5 ek L
; cegtable Limit + 5%
‘Acceptable Limit + 9%
i [Multi-Point Gas Test Chart | . Multi-Point Gas Test Chart |
= A 1 — — T T Tt = ::g
‘E W0 - - - + + + 4 + % o
ann |—— | I I I | i 5
] e e S B P e e I
§ o T T R E |;--
£ om i e 1 2
g w | ! | H= == = it
a0 ] ! ¥
- m o e o P pr e o a 1m0 150 200 =0 300 350 4u0 450
§ 0 ) 0 150 5
Autorsnce vales (ppb| Ne’ﬂ::l_vw_l:n\wb]
T e Ce
— N
14 Ll B,
Page 1 af 1 ‘ld Page 1 of 1 ‘l,j
LAAITRIAIUAN A IRIAIUAY
M United Analyst and Engineering Consultant Co., Ltd.
T 3 5ol Udomsuk 41, Suktumyil Fiose, Bangenak, Frvkhanong, Hangiok 10260
e ey ey Tal, 0 2763 2820 Fax 0 2763 2800 E-mail:
MULTI-POINT GAS TEST REFORT
- i Tal - Test Date 1 Nov 24,2021
CERTIFICATE OF ANALYSIS
Product: EPA Protocol
Grade.of A Equipmant ; Gas Anabyzer (CO) Model : 4Bi
Part Number Reference Number 180-401526182-1 Manufacturer:  Therra Soentific Serial Number : 1200636464
Cylinder Nurmber Goplindder Volurna 1444 CF
aharatony 2018 PEIG
P 680
Jui 30,2018 Standard Gas Concentration Dl
Sulphur Droide (50z) 44,75 PPM  Manwfacturer : Thermo Scentific
Nitric Cride (N 45.35 PEM Model : 1461
- Methane {CH.) - PPM  Serial Number : 1180540071
Carbien Monaxide (C0) 1007 PPM
Cylinder Mo, ¢ CC159599
Componant Requesied Expiration Date : il 30,2072
Concentration
i AL00 ™ Multi-point gas test data
Reference Value (ppm) *"""?’;'u:i}"‘"’" Differance Errar | Percent Error | [% Errar |
- Lewel 1 Zatg [T 12 j L 1.2
CALIBRATION STANDARDS ) T SRR T T T ; = e
Concentration Uncertainty  Expiration Date level 3 |40.00% 0.0 0.6 X X 249
B i Lovel 4 [60.00% 0.0 0.3 3
o Lovel 5 |60.00% 0.0 04 i 0.4 ;
Remark : Mezsuring Rarge 50.0 pam | Awerage Diference (%)
“Acceptatib Linit + 5%
NTHM 073s0a
m——
5
Instrument/Make/Madal Analytical Principle =
T M IR O iG] =
TR =
i H
3
a
3
H
o
o 50
Ftsrenos valug gpm}
—=— Asabyzer Disalay
Sgnatursonfile
Approved for Release Paga 1 of 1604015281821
"3 Page 1 of 1
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i A (=" United Analyst and Engineering Consultant Co., Ltd,

3 Bei Udomauk 41, Sukbumvit Acad, Bangehak, Phrakhancng, Bangkok 10260

intinasr toaniny varer. Tod, 0 2763 2828 Fax 0 2763 2000 E-mail:

MULTI-POINT GAS TEST REPORT

NAS

United Analyst and Engineering Consultant Co., Ltd.
3 Sal Lidomsuk 41, Sukbumvit Rosd, Bangchak, Phrsknanang. Bangkok 10260
Tel D 2763 2328 Fax 0 2763 2600 E-mal:

MULTI-POINT GAS TEST REPORT

Wi

anatyzer Displmgppm|

TestDate  : Nov 24,2021
Equipment : Gas Analyzer (€0} Model : 48
Manufacturer:  Thermo Soentific Serlal Number ; 1200636465
Standard Gas Concantration Dilutor Dotail
Suiphur Diowide (502) 4475 PPM  Manufacturer Thermao Scartific
Mitric Chide: (N0 45.35 PPM  Model | 1481
ethane (TH) - FPM  Serial Number : 1180540071
Carban Monaxide (C0) 1007 pon4
Cylinder Mo, © 1599
Exgiiration Date Jul 30,3022
Multi-point gas test data
Analbyzer -
Reference Value (ppm)] | Difference Emor (Parcent !lmrl s Ertor |
oy} Display (pm) ] ,
Level 1 [fem (] 08 ] 05 | 0.9
Level 2 }20.00% LI 1.2 0.2 20 2.0
Level 3 |40.00% 0.0 03 0.3 15 15
Level 4 [60.00% 300 306 [ ] FI]
| AT A6 [E] Z0 i)
Anmark : Measurng Range 50.0 ppim Average Dfference (%) 165
“Acceptable Limk & 5%
[Mu Gas Test Chart
50
-+ 403

Reference ualua ippm)

[_—ioewowey |

Page 1 of 1

nanslupuA

sAccuptable Limi + 5%

TestDate  ©Nov 24,2021
Equipment : Gas Analyzer (CO) Madel ; 481
Manufacturer ! Tharmes Scientifc Serlal Number ; 1200636466
Standard Gas Concentration Dilutor Detail
Sulphur Diowide (S04) 2475 PP Manufacturer : Therm Scientific
Hitric Cheitle (O} 4535 PP Model 146
Mathiane {CHa) - PP Gerial Number 1160540071
Carbion Monoada (00) 1007 per
Cylindar Mo, © CC159559
Expiration Date : Jul 30,2022
Multi-point gas test data
Reforance Vatue {ppm) "‘""::;:'}“““ Difference Error | Percent Errar | [% Ervor ]
Levd 1 J2ero ] 140 1.0 in 10
Level 2 20010 104 .4 0.4 18 EX]
Level 3 [a0.00% 20, ¥ 0.2 10 ]
avel 4 Bl DR 30, L4 a4 13 t3
Level & [B0.00% 0.0 [ 05 15 L5
cmar, ; Memsuring Range 500 pom | Awerage Differsnce (%) 173

Aeraityner Displaylppm]

)

Referente valwe (ppm|
e haslyanr Dy

Page 1 of 1

enaslumuA

CERTIFICATE OF ANALYSIS
Grade of Produet: EPA Protocol

160-401

§26182-1

Protocol

Requasted
Method

Concentraion

CALIBRATION STANDARDS

Expiration Cate

Uneertainty

Lot 0 Cylinder No

Trisd Data Available Upon Request

NOTEE:FANN 513

a-CMos

Signatre onfile
Approved for Release

Paga 1 of 1604015281821
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United Analyst and Engineering Consultant Co.. Lid
3 Sal Utlomesik 41, Sukbsmdt Foad, Bangehak, Phrskhanang, Bangkok 10060

Tal. 0 2763 2628  Fax 0 2763 2000 com E-mail L cam
MULTI-POINT GAS TEST REPORT
Test Date : Sep 16,2020
Equipment : Hydrocarbon Anatyzar Madel : APHA-370
Manufacturer:  HORIEA Serial Number : PONEGRE?
Standard Gas Concantration Dilutor Detail
Sulphur Diosdde (50:) - PPM Manufacturer
Mitric Cradie (NO) = M Model
Methang (CH,} 398 PEM  Serial Number :
Carbon Monazide {CO) E PPH
Cyfincler No. ; DEI4432
Expiration Date : Aug 4,208
Multi-point gas test data
Reference Value (ppm) """"f;:':"'“ Differance Error | Percent Error | [%e Error ]
level 1 [Zem | 0.00 038 [ 038 0,38
Level 2 [B0.00% | 2000 1855 105 270 270
Aesmark : Measunng Range 50.00 pam Awerage Difference (%) 15
sAcreptable Limi & 5%
Gas Test Chart
50 - T
B ' i —
F " pam
?ﬂ 4 + {
s
%c. | |
£
104 | 1 |
R =T + . - |
¢ Rifirence valuo jppm) 2 —=— Ay Displiy an

B,

Papa 1 0f 1

1o inug




United Analyst and Engineering Consultant Ca., Lid. [ I s = United Analyst and Engineering Consultant Co., Ltd.
L 3 Soi Udomauk 41, Sukhusmvit Acad, Bangchak, Phakhancng, Bangkok 10260
o Tol 02763 2628 Fax 0 2763 2800 wiww.useconsultant com E-mel: uns@unnconsitant.com

3 Sal Udamsus 41, Sukhumit Road. Bangehak, Prvakhancng. Barghok 10268
w0 2763 2628 Fax D 2763 7500 waw. cam E-mal: u com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 29,2020 Test Data : 5ep 9,2020
Equipment : Hydrocarbon Analyzee Model : APHA-3T0 Equipment : Hydrocasbon Analyzer Model : APHA-ZT0
Manufacturer:  HORIBA Serial Number : SSGEIVA! Manufacturer:  HORIBA Serial Number:  VUPVTCZL
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulpihir Diksdde {500 PPM Marifacturer ; Sudphur Diowade (501} E PPM  Manufacturer :
Tekric Cxide: (NOY) £ PP Model Nitric Cieide (NO) - PPM  Model
Mathana {CHa) ME PPN Serial Number Methant {CH) 0E PPM  Serial Number :
Cartion Manodde (C0) = M Carban Monoxide (C0) - PR
Cylinder Mo, Daza432 Cylinder No. DE2M32
0 Alig 4,2028 Expiration Date : Aug 4,208
Multi-paint gas test data Multi-paint gas test data
Referance Value (ppm) "'"“'::;:;’P'“ Difference Error | Parcont Error | [%s Error ] Raference Value (ppm) “'“”"‘['“"D']'P"" Difference Error | Percent Error | [% Error |
I 0.00 025 0.28 [37] 0.28 e | [Fem T 000 [F5 0.5 — o
| 40,00 35.10 490 230 230 lovd 7 [BO.00% | #0.00 130 -3.09 3.08
50.00 ppm foverage Difference ( 1.28 Remark - Mesruing Rangs 50,00 ppn Aoeroge Difference (T] L67
sAcceptable Limit 4 5% sAcoaptable Limet 4 5%
Multi-Point Gas Test Chart | | Multi-Point Gas Test charti
50 =
- B
B | a -
2 s
& | . B0l
z <
10| 1 i 0 1
0 =T | 1 —_— | P | R | | |
[ e m———— - Antabyaee Display 50 0 Ridrance valuo fppmy 20 | e Rrabyrer Digpiny =

fod rrc,:f...r,

Paga 10l 1 Fage 1ol 1
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THE LINDE GA THAI METEOROLOGICAL DEPARTMENT

Certificale Of Analysis
i 4383 Sukbumvit, Bungna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

Calibration Certificate

Customer Detain

ued by | Calizraton & Test Saction : Metecrokegcal Ing

oflawe 16 August, 2021

Page ¢ | of 7

A

Manifaciurer LSl

o STanghan used i Asa0y

E-LCG 05 wind

Tipe

DA

MMy Code 180, wind spi

18010

Tharmagrome

Customer Uniffeet Anailyst and Enginesing

Recammend ussge conditios
St

Ban,

Caibeation Condition ; Tamp

NATIOMAL STANDARD WIND TUNNEL

STANDARD THERMOMETER.

STANDARD BAROMETER

Cubibrazed by 1

M, Wte 'J'Uﬂll

S Lnstrifeieat
N




THAI METEOROLOGICAL DEPARTMENT

Bangknl 10260 Tel. 081-454-2804,0-2395-(69

4353 Sukbumvit, Bangs

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT !

4253 Sulhumvit, Bangnn, Banghok 1260 Tel, 08 1-454-TH04,0-2390-044%

Issued by: C an & Test Section | M

The Result of Calibration

Wi

Centifi 2l
I of 1
Muds
Stand TESTED ANEMOMETER
T Objact
Ulirassode Anemaometer | Iressure | Vs Velneiry Correction
misee inches | inchiss | mh e miwe
e ar
1.4 . 1.0 a0
02 031
hode No. Dlatm | ogger 2] 1348
S0 50 A
T4 6.7 14
Mig Code 88
9.0 10 0,1 L
(R ! 1.32
1301 5 - - 10 ool Cugtomer
B1 Sol Udaomstk 41, Sulthumal Road,
15.01 - - 0.1 ' in
170 [ A1) L
20,02 19,
Calibration Condition : Ter 1 b
Wind Aloft Patting Soard
iAL STANDARD Wi i el Ansmaoimate
L T OF COMMERCE WE, BUREAL MATIONAL STANDARD WIND TUNNEL harrr namomEe
TES BIRECTICN $HOOKC o TEeS
(]
af o Ui oz Anamomaber
180 18

Culfbating & Teit Sotgjon |

[ 3] Wi, et )
Metporplopicalinariments Bicean | _Ehlmlmris«l Slgnatory}|

S aengslurunu

Lo for e ORie? <
teriealmouey

4353 Sukhumvii, Bangna, Bangkek 10260 Tel, 081-484-2804,0-1300-0460

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bongoi, Bangkok 10260 'Tel, 081-454-2804,0-2300-0469

Isswed

vy : Calibration & Test S

The Result of Calibration Do of s 20 May, 2021

o]
cation Na. 27412
Papa. s 3 673
Standdard HOOK GAGE NO. 1423 | TESTED ANEMOMETER _!
Ulteiinnly Amecometer | Presss | Vaeunm | Press | Vedocily Correction |
ik Inches | imches | WPa misee misee Manufeciitar Me e
] L4
102 e 10 0.02 Mode o ia L 6 r 0348
500 . = 50 Q.00
100 E = a .00 Mig Coda %104 1 Ser 1353
o.02 * 20 a0z
e = E th Al Cuistormos Undtad A d
taal E 130 Qo 11 ol Lida
1501 - 160 0,49 Janghok 1
0 180
i sk Cafibration Gandition Baromatrc hF
Wind Aloft Pltling Board NATIONAL STANDARD WIND TUNNEL :Tr 15
US DEFARTMENT OF COMMERCE WEATHER BUREAL HODK 1
WIND DIRETION TESTED WIND DIRECTION —

Ultrasonic Anemarmeter

eation & Ted Sectiait | 2 (s iiogied sgaitorsy- |

Calitrated by Calibrated by

Mr, Watcharapal - Suhwal T Cpie*

fidlinsvn

Mr, Watchary)

" ) 'r;in sicuPhnsiinienis Pgredu 1 \=
e gnahsliraun . 124

Meshanieal Engineer




IRNOVATIV ENSTHUSENT CALIBRATIES | AT

VATIVE INETRUMERT (o LT 158

S TISARCIRE | TA MO AL,

SILANT

Certilleate of Calibration

- Castomer
THAI METEOROLOGICAL DEPARTMENT
Nure LUNITED ANALYHT ANTY EMUINEERING Curtificate No - 21-ACT-317
4353 Suki it, Bangnn, Bangkok 10260 Tel, B81-458-2804,0- 2390409
ukhumyit, Buignn, Bangk Addedress K1 St Uk 41, Sukchusmit fand, Bangshak, Request No - Rog-2001-0695
Praknnang, Bangkok 10260
The Result of Calibration Unit Under Calibration Details
Centification Mo, 2 Bensanemend itemm Acoustic Calihrator Class - 2
20 May, 2021 Fage : 2 Mamsfacturer LARSON DAVIS Rangs : 94, 114 dB [ 1000 Hx
Model CALL I aits L
Standard HOOK GAGENG. 1425 TESTED ANEMOMETER I Han Lised
Serial Mumbet a5
Ulirssunic Awemunseeer | Pressurs | Vocumm Velncity Curructiun o UAEEEM|
miu lnghes | loches | hiP mise misec
Calibrativn Envirenment and Details
100 - L4 00
Tempernture 12°C)
: 02
m i — Husnality + (50 £ 240 WRH )
5.00 % 30 L Barmmetric Pressuse (1013 =100 hPa )
T00 - 70 .00 Received Date 22 July 2021
B R o0 .02 Culibmtion Cete 24 Auguet 2021
Location of Calibmtion © LAB | Acoustic
1.0 : 1o a0l
Culibeurica Procedure In-hause method CF-ACT-02 based on [EC 60042:1017 Elactroacoustics - Sound calibrators
1%01 % 130 a0l
Hefi 5 A ‘. L P e
T E 150 a0l rence Standard Mude| Serinl Number Traceable e Culibeation
Sound Callbrasoe SV 354 SROTY EEl |4 My 2022
17.02 ¥ 17.0 a0 ¥
THD Mullimeter s 1047768 NIMT 21 Sanuary 2022
20,02 o 20,0 a2
Traceabllity This certificate providoes tmesabslity of measurement f recagnized nutional sanidarel, and 1o the
realization of e mbematioeal System of Units (511,
‘Wind Aloft Plotling Board. ¥
Note
US DEPARTMENT OF COMMERCE WEATHER BUREAU
— The reparted uncerininty is baseil on stendind uneertainty multiplied by the Covernge Factor k=2, providing & bevel of
WIND DIRETION TESTED WIND DIRECTION
confidence approximmcly 25 %,
] o
180 Mi. Noppadon  Ludsgart Mr. Pacit Mathavom
o1 Sirvice Calibetion Eriginees Calitration Enpineer Superv
7

Clitrmied by :
Mr. Watcharapal Subwat

Mechanleal Engineer

The el tekeich iy

Tasie Dhate 1

e L L LT e e T p e p——

34 August 202

e b

wnenslimuRl -

AN ALTERATION LAN
LT MEAD OFFICT

ARCR || T

IMNEVATIVE INSTRUMENT CALLEHATRON LAT

IMMOVATIVE FIwL NS

4 I 15 SOEETRTINAKL

LI HIAL SeFIET

| Ta

AP A 1 BEARCAN PHEVINCY. 40 THAILANDY 1% BN AT
e 211658601 TAX, i ST AT TP NASTLT FRAKA N FRIYINUT (050 THAILAND
FELL M2 LS80 A 20T
Page 1/
Corrificate No
Request No © Reg-2071-0995 Certificate of Culibration
Sound pressure level Calibration Results ¢ Without Adjsstment Cotomsr
Calibration Ramge Without (dam dny Uncertaint { M LNITED ANALYST AND ENGINERRING CONSULTANT COLTD Certifiente No ¢ 22-ACT-204
(dE) Measured Errar Measured Errar [ =di) Cluss 2| £ dB) A W1 Sl Lierrraik 41, Sokarmvii Boad Hangis, Praneng, Besghak Woeguest No ¢ R 1022043
545 dB /1000 He W10 aln = - 012 40 [
114 dB /1000 H; 114,12 012 * + ol 1kl
: Uil Unde Callhratien Dtalls
Measeremens lism Miomghone Clas | 2
Freguency of Sound pressure level Manutticiuess LARSON YIS 1754
Calibrution Range Without Adjirstment Adjustment Uneertalnty | Acesptamce Hmil Muodel LaT2 Mebiauphn 129341
Mo Measured (M) | Error (%) | Menssred (Heh | Error (%) [+ %) Class 2( = %) serlal Mo Dodan Passmplifivr Meadel . PRAMLATSL
44.dB 1000 Hz 1000,iH) 4,00 - 0,144 Lt m AL EFMAH 2304 Freanglifies SN . @710
114 | 1000 He 100, 00 00 ) * i 17 Reauti 01 an Intremend Senn 1 Used
Culitrutinn Esylrnmest s Betull
9 R i i Tmperanes nreyx
Total Harmanic Dstortion phus Nobse af Suend pressure level [THDEN %)
- Husmsity S0 30 SRH
Callbratinn Range Witheut Adjustment Adjustment Uncertainty | Acveptance fimit '
£ Hammmetio Frevau ALY it 1
() Muasurod (%) Measared (%) Cluss 2( = %)
Hecened e 14 fanuary 2022
O o 7 1000 He kK - (e i
Clibeaten Daie 21 fusaaty 102
L 1 1] E11)
1148/ 1000 He n2i il Calibestion Pz Ineheaing methiad CP-SLA1 based m 1 616 ectmacouarics - S kvl meters - Pan 3 Reriadie e
Lieaiin e Lah Astmsile
Note 3 Heferenve Stesdan
ECAL 20| s | Imstmuresss tand Misdel a Uhee cnbiration Traeehiley
reaits cxchusl Lt ealiStaeee pies Stanrkard Misrophene GiAs anan ] 18 Sapresiber 3122 GitAs
de 1 nevphuse o Mtiiuerey Calibrme st Guuest-tsl EFANGZI 1 luse 21122 5
End af Calibeation P —— P— Sandlll [ 18 Coeber 202 W Eliic
tane
The sepoteil uncenainny |y Bwd i standand imcstsney masplind by tbe Covorage Factor | = 2. provides & level

L Wi

LenasturuR

2 Lusngart

Calibrtion (fFices

Toane Tiwte 5

Approved ity

Bhr Pawit Mathavom




EMNEIVATIVE IR THURENT UALTERA TICS | AR

WATIVE ThsTHL

AT T LTI LA PR E

1A 11,

INTRARINN 17 TARBION IANCE KAL)

AMPHLIE B8R

AL SAMUT FRAKAN (MEVINCE |

4 TAILA%T

TEL: 26T 1 AR i

Conificate No.

TACT-IH

Reguest No Reg 224093
1. Indication at the callbration check froguancy
L Setting Saminal Betare Adjust Adjust Areptanie
UNCERTAINTY
FAST AL 37130 Level [EFa me o il
Calltsearse Sesting um 1y tam 1} iam Ledm
N Hix 114,00 @t 138 133 e (15 ans 030 iy
Nete Al sttty was wstahlistnd by the use of Somd Cafibrase Drand SVANTEE, Model SY 334, S i
2. Sedl-gensrated noise, Microphone installed
VL Seliing
e INCERTAINTY
FAST AT weered | UNCERTAINTY
VL Wirighting (hy (B
A 73 ain
3. Seif-generated noke, Microphone replaced by the electrical input signal device
UL Setitng
Messared | UNCERTAINTY
FAST/ 37119
UL Weghiing G BT
A 4 am
: ai
z K o
4, Acoustic signal tast of freguency weightings [Without Windscreen)
Eeviating from varioes ¥ requensy Acceptunee
UHIC Sisting UNCERTAINTY
Welghting Respane curve st
FAST 30134 A 5 z
)
STI¥ Setiing 1A Ay L
125 Ha ai i e i
1001 ai i un s L
200 1z 6z i 1 a0 il
WO Jer Eh] 5] 13 o

INNOVATIVE INSTRUMENT UALIBHATION | AR

IHNATY

1 PMETRLMEST COL LTI HEAD £ E
3 IO 1, SO0 NUNTINAKIN T TAMBION 1R ARG

AMPHEI 1A

TIRLLSAMLT PRAKARN BRI

i THalLARD

T AR S| AR R BTIN

ACOAEGITED

AL

1-ACTOH

R 2022-0091

Canfioue e,
Tt Nor
5. Electrical signai test of frequency weightings, Weighting network respane with refative 1o 1 kHz
VUE Setting Dwviafin from varions Frequency Acevplusce
INCERTAINTY
FAST /3713 Weighting Respane cusve
ST Hetilang A duli iy L 1L dn
5 He -z il ail
e A un o i3
280He a1 i ol 15
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Certificate No.: EHNGT-00101 Certificate No.:
Equipmant: Dt Thenmamaier wits RTD 5k Matar) Equipmant: Digial Thermamatar sh K7D (H Madar]
Reschunon: [ R Mooei:  Hi2z14 Reatison [} Mogs:  HIZ2MY
Sl No TR 10 No. UAE WAT J047056 Ganal No.: oEEnME 0N UAEWAT. D050
Marufectum HANNA INSTRUMENTS. Manfach HANMA NSTRUMENTS
Dato of Calibration: 28 s 20 Faged ol Data of Callbration: Fage $oi §
Location! Chasice Caibralen Labanalory, Nalisnul Food it Calibration point:
Environment Condition: A=t Tamzantos {230 = 10 ) ¢ Calibration result:
Pninte Humisity {5 k)% Th proba wak immensed i Fqud bath or dhy bath 108 mnkmum depthof 100 mm.
Desorption of prote, model A BN Nia
Dimrensioen of prte - Damete: a5 mm. Langn W0 mm
Condition of this results of Callbration; Sheath matual Eisinisas Stusl
1 Caliration bhathod I hocse mathod W-TEL2S ny‘mﬂuﬁnln :: :I: retard Hrnun‘- i e 4 “"::::‘d::l'n AT “'!:“::I”
fram n stardecd remesnce themomaie 150 15007 ns iR
- The ismpecstire scale i use af fvp aboreiory is ihe Imematonal me an i | e 00
Temperatura acale of 1960 [ TS »o g e 0.0
2 Reference Stasdar homument : blgga - LILIC* : Linid Unde Caibratan
Instrumasm Mode! Barial No. Camfome No. Dt Dane Trrough
HANCHELD THERMOVETER 1623 2118454
PELT 025144 2egund TSTR
|Platirum Resinianos Tharmamater (PRT) SEITA BTTaER
Support Equisment Low Temperature Bl ISOCALS). Modet Eurnpend Pius Bapic. B/MN: 3415022
5 Tha carslicain & uceatin o binmational Sy ol
LT pdor the Faumert
5 Thes rmsut of cal s o a3 shoar on dat oohy
& Condition of Cafrated Hem Good
7. Faault of Calbraiion E‘ Wihaud stjastmant D Alw sdpsimet
taned £ stundant rdtpiied by I A= I providing » e

approEmaiely 9 4

RN S—

F-CE-012 Revivon: 40 Cale: 181261 CE-012 Anvisice: 00 Daow: 141261

anaslamuau anaslamuau

Calibration Certificate Calibration Report

Certificate No.. 2103189-002-01 Curiiticats N5 SRR
Client name: UNITED ANALYET AND ENGINEERING CONSULTANT CO_LTD. : 1
Equipmunt; D e Vs
Address: 3 Bod Udomsuk 41, Sukhumyit Road, L o s ai S
Bangchack, Prakhancng, Bangkok 10260 ks IR Type Bareh by
LI LIAE WAT 10
L AL Dt of 14 i 2023 Pageiars
[rm——— Crumical Cottvatan Latmssbiny, M) Fros
Equipment: pH Meter Sonvearmant Cardan: Sriars Tompursiur: | 7 3 15 ) T Melsbn et [ 238 09 | %
Gonstios of Equpmnt. Disa Candten
Manufacturer: METTLER TOLEDO Conditinn of the Reauts of Cabbratine
1 Caftoaten Mepws i st | WoE0003 ]
Modal: PR— eferance manar (CRM)
2 Pburarce Sarstarts | Carbbad Halurarcs bt
Imatrammtta Rertel LS, Soriificats Mo, [T ]
Serial No.: 1Rnse 1 DE Ysltuge Cabbraiar ok 1 urm 2221
Fiska CeERBNo 30 Ditetmr 3031
1D No.: UAEWAT 0102553 -
Order No.: Hozes
Operation No 2103189-007
Tienn st
Date of Receipt: 8 June 2011 37 pH ster T Tioazt [
Gt
Date of Calibration: 1 June 2021
HC-TIBHTS 17025 Labominey Accwdion of Galbamian a 0041
MEC-TISHTIE 17025 Labarsntey Acceion of Caktarnian Mo g2
24t
Calibrated by MrManas Somsak Approved by
Bt - 35 Curbbed Rsferanca Matarial o, 17 Unceusiatn B S HIT Lot 30,04 2000, EIM R LS Lo 1806 I3, B
o Lo = Fint H-B Loth 30,04 2020, 30 Refil 10 Lo 26,05 5000 Tra
Wemwnm; Dlibdon of xiiiorion Fubostony esmtani 1562 1M an (BOABE 17038
Dato af Issunt 15 Juns 2021 Rosporsibia far tha Technical Managemant Taam

4, T st man cae

4 crvy dar 1 et we ca e

8. This reet of = o o 21 o i 1

Thia Cortfcas & inton 1 metitnocs wih Fw consiim = mxndiabon grarm by fim Thal Lasocstery Accwdtatne Scmme which hm seensend
e madsisan cigebity of e ety g B Eaiaalbiky b nagnii swknal sncers wd 1o e urs of massuerwe! sk al the
EOITERzaNeg nacoe! Sl atosioy. This comhealn May 5ot ba sprodutet otwr B n D scepl mh B oo wetn g ol the
Metoras Focd nssae.

.
T eI tFURN T e C A




Cartificats Mo

Calibration Report

EIUES T

Equlpmant o i eekitionr BIHp § Ve
Mautacturmr:  METTLER TELESE e
Bwibos  tEETSEHD Tysa Benn
Biin AT AT DI
Date of Calibrstio 34k 200 Pagastn
Calibration Resufs:
1. Eaboration of gH Malwr Maarais Tamsetin Compneaion ai 25 ° |
S o [ ————— [P e ——
Ll [y = o amy | iy
A aa [
29 0 2w |
™ w
[ ) wm
™
T F) [
T
am I

2 Callbentinn of pi Muter with Elncirods

Marussl Tamparies Companasten b 75 0

Equismant: Tape
W Mzl
Belal pa: Tnsas B Wik
Purlormanes if Sacirode sysiin) (Thres-Fuse Calistiin m peid g and g1l
— |
Sorsfies Yakin T, | —— T Covmrage Facar |
TIETEH | m t2pH) 1%
400 a1 T i
£
wam I ©007E 200
nae n 00076 200
| 4
T T 168 am
[ [ W T
3

F-CE-1T Rewisoe: 00 Dete: 141241

Calibration Report

Cartificuin Mo.: 4

Equipmant: Dégrtal Trememetat mth ATD [pH Maisr|
Fimsakdion 81 ‘g Moder  BevanSasy g
Sacmibin L] 0 M

[ VETTLER TOUEDE

Do of CaFbemtion| 14 durm 01

Pagadnis
Lecaton Chemies Caltesior Laboswiry, Natanal Fead natiiln
Emtrnnment tendticn Armisert Ta=pewum Mg e 1
Fstamvn Mumidey Mmoo dw
 commpareas aeih maner e
g it @ Snown femperatu
stonce tramEmater
peciirE 324 i) s 31 laboiory A s blersalicns
alir s o 1901 { (TS84
[Ern— [r Surinl Mo Carticats bo Oun Date Theough
HANDHELD THERMOMETER 1821 e NATIONAL
TE GAI02801 12:Dec2 FOoD
[Povimorn Rsssszance Tranmemaiar (1T a stz HETITUTE
Suggon Exqup - Lirw Torgparalirs Bath {SOCALH}, M o fiemc, SN

m camificate bs irpomatle io Tisratonal SysEm of Usis (St Usin)

4 il i CAMTE DN for T KU W ciieral

5 This raiit of eaiibration wak i sczufile me shown om dad ed pince of cabbmion oy,

0, Congion of Caltirmied tem Good

7. Rbaik of Calbenson : El Witou: wd ustmant EI At afissinar

F-LE-013 Revipion: 00 D, 14-5201

wnaslaumuny

Calibration Report

Cartfficate No.
Enuinmees: Digital Tharmamenr st #8700 {pH Mer]
Wernuton Br g Wodel  SeverEamy pH
Sarid e TSR Bt AR WAT D10GRESS
Maniacaurer VETTLER TOLEDO
Catn of Caifbration; 14 dane 2087 Puge S0l 8
Cubbration paiet: 1.0, 255 weet 380 °C
Catbetion rwssst;
~The peobe s immecend in bguad Batt or dry hath 1o 8 minmum depmal 25 mm
Deseriptan of prote, modal - e M 112882
Simansion ol proke | Diameie & i
Shaath 1 (-
VST Reading (7)) Cosraetion Valus ('C)
57 15081 T 13 |
I 3 S B 1
2 e 1y |
Hole

LA Lint Undee Cabbiration

The report uncernnty of msasaremert wes S4sed o st LnzanEnY mitibed by coverags ekcr ke 2, proviing » s of corficence of

aprematuty 15 %

F-C5-012 Revesion: 00 Dater 1812461

wnaslumunu

KKT

Part of DKSH Group
Certificate of Calibration
CONDUCTMITY METER Cerlificate No.: C24220084
Lab855 |ssuad Date: 22 March 2022
Sarfal No, {or ID.): 16300258 Job No.: KSPRZ203267
Manufacturar Sl Analytics Page: 1of 2
Electrade Sarial No. 16070087 Model : LF413T Brand : Sl Analytics
Candition: In Condition
Customer: United Analyst and Engineering Cansultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Enviranment Condition: Temparature 23 C t z T
Hurnidity 50 %RH E 5 15 ®%RH
Calibration Place: Environment Laboratory, SPC RT Co., Lid.
1184 Sol Wachiratt it 57, it 10111 Rd.,
B hak, Prakh B 10260 Thailand
Calibration By: Mr. Wasan Nuchnabes
Calibration Date: 22 March 2022
The Method used: In houss method, SPCC-WI-48, base on ASTM D 112514 and D 538114

Traceabllity:

This certificate is fraceable to the S1 Units maintained by CRM of NIST{SRM) through

CPA chem Co., Lid. (ISOIEC 17034} Certificate No. 784135, 784136, TT2624

SERT

En e oA il
SPC RT Cu., Lad

(Mr. Wasan Nuchnabes)
Parsan in charge

This cortficaie s lemnd e nits according o
el stndard or ofer mcognized naflonal standard latormions.

The messurement uncarsinty siaind s o e stnndar

{Mr. Dumrong Boonsopan)
Authorized signatory

ystum o Uniis (50, 1 provedin \tncisbily of messsrement o inmemations or

y mutphed by
rowide o fevel of confdance of aoprokinataly DS 1 i delkemined i accnndmic with the Guide bo Egression of Unosrainty i Meoswemant (GUM),

=z

Thisss resufs may be a¥iectad by covisliond frism scfisd condtions. The tmsuls e orly 0 e flems Sested, cafbrated or sempioe. Tha ieon shal not e

repmaured axcost In Ul wihot apgroval of SPC BT Co., Lid

Vidw iped 0

BPC BT 00, (T

e D00 116 e 57 st 100 e sl e 0

Broch O0OT1 1704 5 Wecheomraacsl £, Bukhomat 1411 e, D, Fvaareeq. Borsgih, T80 Pbomd
0 £ U Bl TR P 208 428 Ert e

e Vb i ML

anaslamuau

SPCC-FM-024-08: 23 Nov 2020




KT KT
e Tumsdausnmatasinfiainaon et

Certificate No.; C24220084 Page: 2of 2
Calibration Results: e KSPR2203267
Bafore Adjustment afmrtaalic; CONDUCTIVITY METER i LabBss ety 16300356
sntmuam . Unit Uinder Calibration Corraction Coverags Factor — wraranet () [—r
Condustivity Solution Reading (k) 22 Mar 2022 swnsassade 22 Mar 2022 Wi
25000 uSiem 258 uSkm 0800 uSiem 2.00 022  pSiem T e g EoT
14130 pSlem 1444 wSilom 3.0 uSiem 200 88 pSiem P
1113 mSlem 1079 mS/cm 340 mSiom 200 0.86 mSiem @ =] 1 H‘l'!llmlu'ln:nﬂhd = o
= m] 2. Awe=a | medlaiiacs, mulu-uanetog = o
After j_ &t W3 psiem [P =] 3. g dn - dn whee (On-Off Swicth) @ O
Biand'am Unit Under Calibration it Covarage Factar Uncertsinty () @ o 4 June (Keypad) 7 O
Conductivity Schition Reading (k) = o 5. w9 (Display, Screen Contrast) o o
25.000 wSiem 250 nSiom L.ooD pSiem 200 0.22 uslem ‘Specirophotometer
14130 pSlem 1413 pSiom o0 Siem 2,00 89 uSfem o 0 6. wsediulwi (Battery Backup) >= 2.5 VDC o Pl
113 m&iom 107.2 mfem 4,10 m&lcm 2.00 0.68 mSfom (=] [m] 7. dmupuhanaTmeoaiu (Wavelength Contral) (=] [=]
o O 8. Armuviabh (Wavelength Ghack) o o
o o 8. uwsiriufimus (UV < 3,000 hour) o o
o O 10, wwmrruflauss (Visible < 5,000 hour) o o
The End of Certificate o 0 1. meaiawawiaage (Caroussl Module) s [=]
|pH Matar and Conductvity Meter
@ [m] 12, BfRTvee | and G Cable } = [m]
[m] o 13, seRudiasaneu Electrode (Level KCI ) ] O
(] o 14, dilafudlsn Electrode (Dust Protection Hood) o o
(=] o 18 aduluiaTnen (Stand) [} [m]
=] o 16, FaFTwuiAER (No Sample) =] o
O O 17, seffurmsanedTeuaeLss (>= 2.5 T 3.0) [m] [m]
Attomatic tirator
o (m] 18.  @am Piston Burettes O o
(m] (=] 18.  Function Rinsing and Dosing [m] =]
o o 20, seUmomULEsginanllsnay O O

wauuzln : Electrode TaqnivafilAz4.8 *C Tau Control Watarbath i 25.0 20.1°C

Mr. Wasan Nuchnabes

Sarvice Engineer
' bl et S ot '
anasluauan s i S i anasluauan
SPOC-FM-C26-06: 25 Now 2020 i o ﬂ'iﬂmﬁmfm = .,m"".'::'m::::‘.""-' b SPCC-FM-RS-02 23 Now 2020

SPC Calibration Center S%RT SPC Calibration Center S%RT

Part of DKSH Group Part of DKSH Group

Cerificate Mo 24210091 Page: 2of2

Certificate of Calibration -
Calibration Results:

g Before Adjustment
Equipment: CONDUCTIVITY METER Certificate Mo, 24270091 Standard Uit Under Calibrabion Cometion Caoverage Factor Unoertainy (43
Modsl: Labass Issusd Data: 28 March 2021 Canductivity Salution Risading (k]
Sarial Na. {or D) 16300356 Job Now HKEPR2{04854 2497 walem 6.7 wsiem -1.73 wEEm 200 052 paem
Manefacturar 5l Analytics Page: 1af 2 14083 uSiem 1433 pSlem 30T pSiom 200 7.8 pSiem
Blactrode Serial No. 1G0T00ET Modsl:  LFA13T Brand: Sl Analytics LA mSiem 1124 m&/em mSicm 200 0.58 mSiom
Condition: In Condition
After Adjustment ; at 14083  p&em
Customer: United Analyst and Engineering Consultant Company Limited Standard Unit Under Galteation ) Conistage Factar o
3 8ol Udamsuk 41 Sukhumvit Road, Ganductiviy Solution Reating Carraction () Uncertainty ( £}
Bangckak, Prakanong, Banghkok 10260 Thailland r
2497 uSiom 258 uSicm 083 pSiom 200 052 uSlom
Goreriet Sl =S B G N w3 14083 pSiem 1410 usicm AT uSiem 2,00 74 Slem
I o0 CWRHE & e 11131 mSfem 10,1 mSiem 1.21 mSlam 200 058 mélem
Calibration Place: Environment Laboratory, SPC RT Co,, Lid.
1184 Sol Wachirathamsathit 57, Sukhumyit 101/1 Rd.,
Bangehak, Prakhanong, Bangkok 10260 Thalland
The End of Certificate
Calibration By Mrlmran Amz
Caiibration Date: 20 March 2021
The Mathod wsed: In houss method, SPCC-WI-48, base on ASTM D 112514 and D 5381
Tracaability: This cartificate is tracsabla to the CRM maintained by DARKS/DED calibration laboratory

through Radiomester Analytical Co., Lid. Certificats Ne. 1561, 1515, 1377

SERT

il ek onid Gifia
EPC RT Co., Lad
{Mr, Imran Amaj {Mr. Dumrong  Boonsopar)
Person in chasge Authorized signatory
it irarborsal Sysiem il Liets [S1L 8 provides fracmabibly of messsrerat b irismatonsl or

o o uncartsirty mubiped by the coverags facior (=33 o

ot sl ot b

tanms‘lumuqu

M-034-06: 23 Moy 2020

it o wnnTlumugy

s da 57 prape 041 erier s e (250
ez e

Srmch 0031 T4 7 Bt 101 Pk, B, Mesktrarg, B 12888 Tremt =
0 T T3 ek, TGN Pl § 501 S434 Erea i i o b, s SPCC-FI

0 23 Now 2030
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Calibration Certificate

Nfi

1y,
Sa

Certificate No.: 2203120-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 50i Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Banghkok 10260
Page 1of 3
ic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: 1128361010
1D No.: UAE.WAS.002/ 2552
Order No.: 2202120
Operation No.: 2203120-001
Date of Receipt: 1 June 2022
Date of Calibration: 1 June 2022
Calibrated by mr.Tavessak Seiles Approved by
Sclontist { Mr.Pheraphst Tuanjie )
Manager, Division of Calibration Labaratory

Date of Tssue: 7 Juine 2022 for the Technical Toam

are for i 955

This Certificate is issusd in aocordance with the conditions of accreditation granted by the Thal Laboratory Acoreditation Scheme
which Fias assessed (he measurement capabilty of the labaratory and s traceability to recognized naticral standards and to the
unks of measuremant realized at the comesponding nations! standards labosatory. This cerdificats may ot be reproduced othar
than in full except with the priar written speroval of the Naticral Food Institute.

F-CS-008 Reveson: O Date: 20-04-65

e =
ERERATIEN 7681
Calibration Report
Cartificate No.: 2203120-001-01
Eguipment: Euacronic B3t Manufacturer;  NETTLER TOLEDD
Madnl; ARIOSEFALT Ressiution: G001 g
Serial Wt 1125381010 IO Mo LNE WA COR/2552
Capacty: 0 g
Date of Calibration: 1 e 2002 Pagedof3
Environment Condition: ambuct Torpestrs: 109 @ 01 T MelewsHemidie 85« 14 %
Place of Calibration: 106 Balarca foom, UNTTED ANALYST AND ENGIMEERING CONSULTANT CO, LTD.
Condithon of Equipment: Good Condnen
of This Results of
1. Calibration Mushad: WET Mthed WA [ Mithed bassd o LIGAS. Lab 14 1 2619
2. Rarterence Stancams:
Refersnce Standerd  Model Serial Mo,  Calibrated By  Cortificate No, Due Date
Stangae Welght Class £ 1-50my 38183554 s Mz010mS & Jorumry 121
Stardarn Weight Class E2 1500y EREISELI s Mz2010215 & Javuary 2023
Instrument Model i Cafibrated By Due Date
Tharms-Hygen Matar PORPE 3 WFLBTH Caty1s usity Rebom QRIZ-GIS 18 Fobnsary 2023
3. Thin carification |y tracsabie 10 51 LT
4 Trig certficate wirs Dertfind orfy for e memument we calbrried.
5. This st of cabbration was fourd sazrate e=: shown, on dete 2nd place of caliracne ooy,
Calibration Results:
1. Repeatability of Reading:
Momieaivae (g | Stancad Doviticn of Réading tgl
gy 0.030048
m 0050057
2. Off-Center Error:
Amamet S0 g was plieud an miomd 16 sncuN poseion on pan
The balance miting cotai s 6 given i he tabie —
@ f@@,@ \
. |

TIGE Seevfess T, Li
DQE Services 375 Ladpmo-Wanghin 55, Ladprao-Wanghin R Ladprao, Ladprao, Bamgiek 10230

Plhone : +66 (017 53R 2054, Eimail | dysservicesinfoE gmuil com

sacanra s
Elmarias bias

CERTIFICATE OF CALIBRATION
Certificate No.:  SP22-007

Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, 5 mvit Road,
Bangkok 10260

Laocation of calibration :  Laborstory 315

Page 1 of §

UV-Vis

Manufaciurer :

Model :

1D Na,

Received Date :

Hitachi

U-1900

Serial No.:  2021-064

UAEWAS.0D6/2552

Calibration Date :

20 Jumaary 2022

20 January 2022

Tssue Date ;24 January 2022

Condition Instrument :  Good

. =
ERERATIEN BT
Calibration Report
Certificate No.: 2203120-001-01
Equipment: Erctrun: Berce Manutactureri  METTLER TOLEDO
Ressiution: GO0 g
0 M LAE AR 00355
Capacity: 13 g
Date of Calibration: 1 Jum 2007 Page Jof 3
Calibration Results:  (Cantinued)
Calibration Range: 02009
Callbration Adjustment: Internal Callbratan
3. Departure from Nominal Value:
Nominal Vaka St Vil Cormting Ureertainty Coveeraps Factor
a1 g ) ig] Lo (# g | x
Uniyadt 000000 L0000 0.0000 n.00Es 2m
o1 001000 20100 0.0000 0.000088 230
008 0.05000 00430 0.0001 .05 20
01 0.10000 0.1000 0.0000 {D00KEE 100
[1F3 030000 0,200 00003 0,000 200
s 050000 () 10,0000 0. 200
1 100020 0958 .00 1.0000uE 200
L 200000 L 001 0.0mey zo0
[] 300000 50000 05000 0500085 200
10 LEE] 4.9595 0008 0.200003 200
= 1559999 L] n.5001 0000004 200
£l 900 4350 D00 00012 zoo
] fa9908 f9.595% 00001 200014 200
160 100 02003 53593 D001 anmiy 100
150 Lt 950 19,9957 50037 L0021 b1
00 | 200,00007 195.9998 20053 L 100

Calibrated by :

Approved by 1

[ =

SAngIgee )

Techrical Manages {Qualisy Manayer
e e and was found sccurair as shown oo dute wd place of calbration oaly.

Th recortad incersnty of meanremet was based om @ stederd anceanty mutipled & 3 coverage factar & , provding 3
Vvl of cznfidonce of apprisinansy 95 %

T p—

MM_.mﬂimqu%é

FLS-012 Revision: 0F Date: 20-04-65

ey ey

iory s i raseability stutalarhs anil s e e

far DOE Services Cu, Lk

PRI R0 1L 1T

tonms‘laimuqu




DOE Services Co. L, DOE Services Ca L,
DQE Seryvices 3250 LadpesWanghin 55, Ladprao- Wasghin d, Ladpesa, Ladpran, Banghok 101230 & DQE Seryices o Ludpro-Wanghin 35, Ladproa-Wanghin Rd, Ladpeao, Ladpr, Banghol: 11230 B
Fhons | +66 011 538 2058, Email | duesericesinfiilgns com e e Phooe : -6 (012 538 2054, Enveil | dgeservicesafuigeail com P
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. ;. 5P22-007 Page 2of § Certificate No, -SP22-007 Page 3of5
Environment Condition:  Ambient Temperatire 25 £ 5 "t Calibration Results : Without adjustment
Relative humidity 55 =20 %RH Photometric Accuracy :
Wavelengih CRMs Values UUC Rending Correction Uneerininty Covernge lactor
Calibration method : In-house methed CP-01 Based on ASTM E275-08
{nm,} {Abs) (Als) {Abs) (Aba) k
0. 0000 ! 0.0028 0
Certified Reference Muterials @ Do o o N
s 0.5787 0.577 00017 0.0031 2.00
Miaterial Serial No. Cenificate No. Due date ) Lousn s 8018 0.0029 00
21900 2.183 0.0070 00080 2.00
Ahsobance Stundard set 25760 95935 22 Detober 2023 00000 0000 0 CIEH 00028 200
il 015607 0560 0.0007 (10034 2.00
Absobance Standard 25757 95 W02
B = 22 Oemcber i 10247 1023 0.0017 0.0035 200
Wavelenglh Standard set 25806 95916 22 Oetober 2023 24429 ALIR 9004 0000 200
00000 D0.000 000G .00z .00
Wavelengih Standrd set 25758 95915 22 October 2023 p (15236 0.521 0.0026 (L0030 200
4]
] — ] 0.9634 0,963 L0004 00029 2.00
Traceability This certification is trmeeable 1o the System of Unit al National - 1.9763 Lo74 0.0023 0.0070 200
" oo i 0.0000 0.000 0.0000 0.0028 200
Institute of Standards and Technology (NIST) through Starna Scientific Limited
i 0.5191 0.518 00011 0.0031 2,00
3
Spectral Band Width of UUC: 40 nm. LR 1.000 00003 00033 0
1.9987 1995 0.0027 0,004 2.00
Scan Speed of UUC : 204 nm/min 0.0000 0,000 0.0000 0.0028 200
0.5523 0.552 0.0003 0,030 200
Scan Interval of UUC: 0.1 pm. . 1080 1082 -0.0011 0.0030 200
Resolution of ULC:  Ph e 0.001 2.0291 2033 0.0061 0.0079 2.00
M SELVE: Taviioee. "Ly 0.0000 0000 0.0000 0.0028 200
Wevlength~ 0 oo, i 0.5601 0.562 -.0019 0.0031 2,00
10512 1.052 L0008 00030 2.00
1.9294 1925 0.0044 0.0079 2.00
Pl o2 RO 100 002000 Fhb-TOA-02 ROE 471072030
' '
wnnTlumugy wnm7lumugu
DQE Services Co, Ltd DOE Seryices Co.Lad:
DOE ¢, yicos 250 LotpnoWanghin 5, aipras-Wanghin K Lndpmo, Ladpre, Bngh 10210 ) : BOE ¢\ ices 5 baimoWamghin 3, Ladprus-Wanghin Rl Lo, Ladprao, Bungk 10210 AN
Phane 2+ (112 538 1084, Email - dgeservicesinfo@gmall.cam P Phame - +66 (012 538 3054, Emall ; dqeservpesinfoigmai com =
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, - SP22-007 Page 4 of $ oelichls Fu.. SEIN7 Page-5.at3
Wavelength Accuracy ©
EHomeinic Avertacyt CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
Wavelength CHMs Values | UUC Reading Correetion Uncertninty Coverage factor (i — ) (i) N
imm) {Abs) (R {Abs) {Abs) & 24154 40,5 074 [iRE] 2.00
25 0.0000 0.000 0.0000 0.0050 200 279,40 788 090 018 200
0.7478 0.746 (L0018 0.0057 200 288,70 880 070 018 2.00
257 0.0000 0.000 £.0000. G030 00 ETE] 3538 072 018 200
0.6586 0.851 0.0076 0.0059 200 6126 3605 0.76 018 200
I 0000 0000 0.0000 Q0050 0 41848 4180 0.4 018 100
h 02912 0,291 0.0002 00051 2.0 46,70 B 070 nis 200
w50 0.0000 0,000 0.0000 00050 200 45330 4530 020 018 200
06448 0,638 00068 0.0055 200 160,06 4503 b6 ik 20
536,50 5360 090 018 200
63794 6372 0.74 18 200
44074 2400 074 0.1% 200
47222 a716 .62 015 200
51370 EIEN] [0 18 200
52872 s28.0 02 0.18 200
STA60 ST38 0.80 (513 200
SREAR SR (3] 020 200
68463 6840 0.63 018 200
14027 7398 047 020 200
4828 TR [ LT3 2,00
BOT.16 s06.4 076 0.1% 2.00
7070 78R 0.90 018 200
Romark ! - LIUC = Unik Under Callsmsonm
- WA = N Avalable
T e e manderd ancariiney muipled By i
o —
= * tnticams nan T18) asaredeed
- End of Certificate -
FM-THE-02 R 1112001 FMETOS-0T B0 LT
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DGE Services Co. Lul,

DQE Seryices 12 5ol Lodprao Wanghin 55, Ladprao-Wanghin RA. Ladpro, Ladprao, Banghok 10230 B
Poa 446 (012 538 2084, Email - daeservicesinfofiigmail com e

CERTIFICATE OF CALIBRATION

Certifieate No. 1 SP22-008 Page 1 of 5

Customer 1 United Analyst and Engineering Consultunt Co. Lid. {Head Office)

Address: 3 Soi Udomsuk 41, Sukh it Road, Bangchak, Phrakh
Bangkok 10260
Location of calibration :  Laboratory 213

UV-Vis

Manufueturer 1 Hitachi

Muodel : U-2500

Serial No.:  21E22-009

D Ne, VAEWAT.051/2564

Recelved Date : 20 Jamuary 2022

Calibration Date : 20 Janusry 2022

lssue Date 24 January 2022

Condition Instrument 1 Good

IHOE Services Co, L.

pae y 33 S Lalpracr Wanghin 55, Lastprac- Wanghis R, Ladpess, Ladpran, Bangkak 10230 B
Services e P L i

Phone : +65 {012 538 2054, Email - dneservicesinfoigmail con:

REPORT OF CALIBRATION

Certificate No. 1 SP22-008 Page 2of 5
Environment Condition: Ambient Temperature 25 + 5 e
Relative humidity 5520 %RH
Calibration method : In-house method CP-01 Based on ASTM E273-08
Certified Reference Materials ¢
Materinl Serial No, Centificate No. Due date
Absobance Standard set 25760 93035 22 October 2023
Absobanee Standard set 25757 95929 22 October 2023
Wavelength Stnndard sei 25806 95916 22 Qctober 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is iraceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC: 1.5 nm.

Secan Speed of ULUC ¢ 200 nm/min

Calibrated by: [ i Approved by : 1 Scan Interval of UUC: 0.1 nm,
[MeT: Rirtidnch ) { Ms. Chonthicha Sangngern |
. < Resolution of UUC:  Photomewric 0,001 Abs,
Technical Mamger Craality Manager
! Wavelength 0.1 mm.
i toer
epal ik Services O, Lad.
PN 01 |/ FM-TOE02 ROL L1202
' '
wnnTlumugy wnm7lumugu
DOE Serviees Co. Lid, DOE Serviees Co Lid.
DQE Seryicas %50 Ladvoo Wanghin 55, LadpraoWanghin Rd., Ladpmo, Ladpeas, Bangkok 10230 B B DQE T 32 S0 Ladpono-Wasghin 55, Lapras-Winghin R, Lndmo, Ladpena, Rasghok 10230 B ‘-.
Phane : 466 (012 538 1034, Email ; dgeseryiceinfofjgmail com et Fhone : +66 (017 538 2054, Eisail : dgeservicusinffjgmail.com s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, | SP22-008 Page 3of 5 Certificate No, | SP22-008 Page 4 of §
Calibration Results : Without adjustment Photometric Accuracy :
‘Wavelengih CRMSs Values | UDC Reading Correction Unxertainty Coverage fuctar
Photometric Accuracy :
1) (Abs) LAhs) {Ahs) (A} L3
Wavelength CRMs Values | UUC Reading Carrection Uncertalnty Caverage factor 0.0000 0,000 .0000 0.0050 200
235
{nm.} {Abs) {Abs) {Abs} (A} L3 0.7478 0,747 (L0008 00057 200
00000 0.0 0000 0.0028 2.00 0.0000 0,000 0.0000 0.0050 200
257 < 5
= 05787 0,576 0.0027 0.0031 200 Faic g B o00ss o
L0490 LO46 0.0030 0.0029 200 0,0000 0,000 0.0000 0.0050 200
313 - ) ) § -
21300 2.183 0.0080 0.0075 200 02912 0.290 00012 00051 200
0.0000 a.000 20000 0.0z el . 0.0000 0.000 0.0000 0.0050 200
aie 0.5607 0559 0.0017 0.0034 200 (L6448 0540 00048 0.0055 200
1.0247 1023 00017 D035 200
21229 2116 0,006% 0.0079 2,00
.00 0000 0,000 0.0028 2.00
155 (L5236 0521 0.0026 0.0030 200
09634 01962 LATHES 0029 200
1.9763 1970 0.0063 0.0070 2.00
00000 0000 0.0000 (L0028 2,00
5461 05191 519 G001 (L0031 2,00
’ 10003 .54 .00 L0033 200
1.9987 1.992 00067 00084 2,00
(L0000 0,000 0.000g 00028 2.00
560 05523 0552 0.0003 00030 200
LOB0G 1080 D09 (L0030 200
203591 2.031 0.0081 0.0079 2.00
0.0000 0,000 0.0000 0.0028 200
&5 0.5601 0.560 0.0001 (L0031 200
10512 1052 {00 0.0030 200
19204 1822 00074 0.0079 2.00

INTIET RO 11120
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I Services o Li. DQE DO Servites Co,Lid,
g y Services ) )
DQE T 32 Soi Ladprao-Wanghin 55, Laprac- Wanghin Rd., Ladprao, Ledpmo, Benghak 10230 32 %ol Lidprno-Wanghis 35, Latiprao-Wanghin R, Ladgmo, Ladpra, Sangkek 10250
Phaone ; +86 (012 338 2054, Emazl : deservicesinfo@yreail com s Phane - +466 (112 538 2054, Emuil : daeservicesinforigmeil. com .
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. | SP22-008 Page Sof5 Certificate No. : SP21-015 Page 1of§
Wavelength Acenracy :
TR TUC Heading o = Taertsiary ey Customer : United Analyst and Engineermg Consailtant Co. Lid. (Head Office)
el o) o) ey & Address: 3 Sof Udomsuk 41 it Road, Bangehak, Phrakh ok
24132 2410 PEr 018 240 o 2 oad, Bang o Bangku 1260
279,45 219.0 045 018 200
i d o b 00 Location of calibration  Laboratory 315
33406 3335 056 .18 200
360,93 3600 .93 018 200 Ei
41859 4180 LR 018 200
4594 4455 0.44 018 200 Manufa Agilent Technol
453,66 4530 0,66 0.18 2.00 2
Maodel 1 “ary &0
460,01 4595 052 018 0 il e
536,59 3360 059 018 00 Serial N, : MYT5410009
63798 BIT5 044 018 200
43138 410 034 0,18 200 D Ne.: NiA
47250 4720 050 018 200
51347 5138 0.47 oIk 200 Received Date : 29 May 2021
5IEE8 583 nig oig 200
57317 570 017 0.i8 200 Calibration Date : 29 May 2021
52340 nis o0 .00
lssue Date : 30 May 2021
6344 A0 18 200
s W 9ag 200 Condition of Instrument : Used
7485 005 018 200
HOT03 B om nis 240 Calibrated by : T4l njv Approved by ‘D/é" 2o
74
§70.26 795 0.0 118 200 [ e — " (Mim Chonahicha Sangogern)
Rarark - - UUC = Lisit Uniber Calnmstion
Technscal Mannger Cunlity Mumager
~NIA = Mot Avaloble ' e i
a Tealized ot the
B R aitier 7 7 b D1
[Serviees Cn, Lud.
< ® [rficaten mm TISE rvwditord
- End of Certificate -
- TOR-02 B 1D 18831002 ROS | 10N201
' nerslal
wnnTlumugy tneIiuAIUA
DHIE Serviees d. D DQE Services Ca L,
Dae Services g Qe Services __
2 Sl Ladprse-Wanghin 45, Ludjas-Wieghin 1., Ladpess, Ludpras, Bangkok 10230 32 i Ladprac- Wanghin 35, Ladpeno-Wanghis 1., Lulprac, Lidpro, Bamghol 10230
Phan: : <66 (012 538 2054, Emai - doeservicesinfigigmail som - 1 Phoae : ~66 {012 538 2058, Email | drservicesinfoi@gmall cun
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, :  §P21-015 Page 2ofS Certificute No. 1 5P21-015 Page 3of§
Y ; . Wavelengih Accurncy :
Environment Condition: Ambient Temperature 25 £ 5
CRMs Values | UUC Reading Correction Uncertalnty Covernge factor
Relotive humidity 50+ 13 %RH {nm.} () (.} (i) E
2472 2420 -0.28 0.1 2.00
Calibration method : le-house method CP-01 Calibmtion of UV-Vis Specirophotometer Based on ASTM EX7508 27945 1795 05 019 2.00
28781 2879 -0.09 019 2.00
Certified Reference Materiaks : 334.06 3338 026 019 200
16063 3605 043 019 2,00
Material Serial No. Certificate No. Due date 41859 4182 0.39 019 2.00
2
Absabance Standard set 25760 a0102 L2021 i 38 . A 4
453,66 4333 036 019 200
Absabance Standard set 25757 80105 1172011 450,02 459.8 022 0.1s .00
536.59 5367 01l 019 2,00
Wavelengih Stanelord wei 25806 B0103 11772021 63798 6384 -042 019 2.00
431.3% 4309 0.2y 019 2.00
Wireelength Standard set 25754 80104 172 472,50 47238 0.00 0.19 2,00
51347 5134 oy 0nie 2,00
Traceabifity :  This cerfification is traceable to the lnternational System of Linit maintained af National lnsimae - 34,48 B a5 019 2 tib
LB 2498 R F g 3 =
7317 3
uf Standands anil Technolegy (NIST) thrvugh Starn Sclentific Limited 730 57135 iz 200
SK5.35 SE48 0.55 .20 2400
Spectral Band Width of UUC : LS nm BE440 GEAS .50 (19 200
740,72 T40.4 0.32 019 2.00
Scan Speed of UUC @ 90 nm./min T4E5S T4 0,45 (AL 200
807,03 8071 .07 01 200
Sean Interval of UUC : 015 nm. H79.28 2194 0,12 nig 2.00
of UUC: Pl 00081 Abs,
Wavelength 0.1 am.
EM-SU0- R 1 1O20) M-S RI 18200
. .
wnaslamunu wnanslumuny




DOE sorvices . DQE soryices .
12 5ol Ladpeu-Waaghin 55, Ladpro-Wanghin Ri. Ldprao, Ladpese, Bangkok 10230 ¥2 S Ladpesor Wanghin 55, Ladprnn-Weeghin Hl., Lafpran, Ladpos, Bangkol 11230
o £+ 013 538 2054, Ewall s dqmeivicesin ol oam T Plone | +66 {012 538 2054, Email | dueseryicesinfoifigmmil com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :SP21-015 Puge 4of 5 Certificate No. : SP21-015 Page Sof 5
Calibration Results : Withoul adjustment Photometric Accuracy :
Wavelength CHMs Values UUC Rending Correction Uncertninty Covernge factar
Photometric Accuracy :
() (Abs) (Abs) (At} (Abs) i
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor R 0.0000 0.0001 -0.0001 00075 200
) ik it Py i a = 0.7498 07438 0.0060 00075 200
0.0000 00000 0.0000 00042 200 . 0,000 00006 00000 0.0075 2,00
i 0.5791 05767 0.0024 0.0042 200 " 0.8712 0.8647 0.0065 0.0075 200
10488 10444 0.0044 L0042z .00 it (L0000 [LOD00 L0000 00075 200
21914 21841 00073 00062 20 02920 (1.2900 00020 00075 200
0.0000 0.0001 -0.0001 0.0042 200 B 0.0000 00000 0.0000 0.0075 200
-uu 05618 0.5609 0.000% 0.0042 200 St 10,6439 0,6428 0.0031 0.0075 200
1.0260 L0244 00016 0,0042 2,00
21259 21192 0.0067 00091 2010
0.0000 0.0000 0.0000 0.0042 200 e e
- 0.5240 0.5212 0.0028 10,0042 200 HERRIE RN
(19629 0.9632 00007 0.0042 2,00 N e y o )
1 6788 19717 00071 0,001 200 i g iy
0.0000 -0.0001 0.0001 0.0042 200 R s
0.5194 05184 00010 00042 200
s 0.9901 0,9561 0.0000 0.0042 200
19470 1.9911 0,0059 0.0093 200
0.0000 0,0000 00000 0.0042 2,00
S (.5523 05517 0.0006 01,0042 200
1.0810 1.0802 L0008 0.0042 200
20369 20293 0.0076 0.0092 2.00
00000 L0001 00001 0.0042 2,00
e 0.559% 0,5593 0.0003 0.0042 2,00
10513 10505 0.0008 0,0042 2,00
1.9268 19217 0.0051 0,002 2,00
T2 Rt 1 LA FM-S1H0 ROD 10N 20)
. .
wnaslamunu wenenslummuny
TISTR AUTISTH
Request No. 25-64 / 0247 MTC. ACL.No. 335 / 64
CALIBRATION CERTIFICATE Request No. 25-60 / 0207 1/5 MTC. ACL. No. 335 / 64
NOMENCLATURE : 1. Atnenic Absorptian Spectrophotometer *Agllent Technologles™ Model AAZ40FS
Serial New MY 13150001 CALIBBATION | DATA
2 Worrking standand solution *Merck™ , *PerkinElmer Pure” 1. Noise Level in term of standard deviation
Cadmium Lat N, SCOY 1, Cheomium Lot No, 24-112CRAY], Copper Lot No, 24-154CUY 1, fron Lot Mo HC9043298] Element o Cr Cu Fe Fb Mn NI Zn

lead Lot No. 24-162F8Y1, Manganese Lat Mo, 20-1960MNY1, Nckel Lot No. 2818THIVE Zinc Lot No, 24-1732NY1

SUBMITTED BY : Undted  Analyst and Engineerng Corsultant Co., Lid,
3 5ol Udoméukal, Sukburmdt Rosd, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Perdorrnance Verilication of Atornic Absciption Spectrophotometer
{WI-500-0:2-301
2. Estimation Unceralnty of Measurement in Analytical Chemistry (QP-513)

REFERENCE MATERIAL : Traceable to NIST “Agilent Technologles”, “AcouStandand”

Cadmium Lot No. 0099653196, Chromium Lot No. 0101187438, Copper Lot No, 0101965266, iran Lot No. 216025090,
Lead Lot Mo 0104659412, Manganese Lot No. 0106301914, Nicksl Lot No. f884273115, Finc Lot No, 218035065

£ 357.9 nm.Cr,

CALIBRATION RANGE:  0L02.0:10,0. 70 el at 228.8 nmuCd, 0.10,0.20,0,3000.50,0.70 me &

0.05,0.10,0.30,0.50,0.70 mgf a1 3 Ll A50,0,70,1.00 megel at 2983 Fe, 020,0.5 0.1.50 mgA
nm P, (05,0,10,0.30,0.50,0.70 mg/l at 279.5 nmn, 0.10,0.30,0.50,0,70,1.00 mg/L at 232.0 ram.NL,
gt at 2139 nm.fn
NS - Termperature 199 "C felative hurmidity 46 %
The Atamic Absorption Spectrophotomneter sét has been calbrmted againg

eable to Mational nstitute of Standards and Technology [ NIS]

by The Analytical

Chemistry [aboratany. The results are attached hanswith,

Callbrated by

{Mirs. Thippaya Junvee Fortune)
1... Director of Anatyticat Chemistry Laboratory
Ref.. 202526801 1560187001
Calibration Date : 4 February 2021

{ M. Danal Srithongium )

Ofice/Laboratory

-0.0003 -0.0004 -0.0011 00001 0003

02 0.0019

Q.0002 -.00186 0.0003 0.0011 -0,0010 -0.0004 00016 0.0006

0.0002 -0.0006 0.0001 -0.0007 -0.0006 -0,0003 0014 0.001%
0.0002 0.0012 0002 0.0010 00013 | 00010 0.0017 00015
L0009 00025 {0002 00008 | -0.0002 D016 0010 00011
0.0001 0003 0.0005 00013 | 00000 | -0.0001 00005 0.0009
0010 0.0005 41001 0003 00005 | -0.0014 0.0006 0.0015
0.0007 0.0000 0.0002 00008 | 00003 | -00m0 | -0.0016 0.0011
04,0005 00004 00004 00008 Q0000 -0.0006 -0,0012 0.0011

Absorbance 00007 00013 | 00003 | -D0005 | 00007 | -00001 | 00003 0.0M6

03,0009 -0.0015 0.0009

2.0002 -0.0006 -0.001% 0.0010

0.0014 00006 -0.001 00006 0014 00012 -0,0013 0.0005

0.0002 0.0601 0.0003 £.0003 {0006 00013 01,0006 00001
0.0003 0.0008 Q.00 0.0015 CLO00E 00006 0.0007 1
0.0008 0.0011 00001 0.0002 00002 QL0014 00001 {000z
0,0000 0,0006 0,005 Q0018 | 00005 00011 -0,0013 1.0007

0.0001 00007 T 0016 00001 ulhl 00018
a0z 00013 00000 0.0008 0.0008 0.0005 00007
0,0006 0up003 o002 00002 (L0000 00013 -0.0011

0.0004 0.0004 00005 {30025 (OO L0014 -0.0014
Average Absorbance 000 £.001 0.000 0001 0.000 (1,001 -0.001 0,001
Standard Deviation 0.0004 D.000% n.0005 0.00CH L0005 CLOODS 0008 f.0005
Continue 2/ 5
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Fequest No. 25-64 / 0247 " P Reguest No. 25-64 / 0247 iss MTC. ACL. No. 335 / 64
2. Precision hcqumey
Bement| Conc Abpidre ave | o |wRso 3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
(mg) I Flement | Standard Value of AM|  Reading Errie of Messurement | Enor of Mesturement | Lincertamty
002 | 00075 | o 0080 | 00072 | wooss | 0.o07s | 0.007s | poova | o.oces {00081 | oot | oooos | s19 (megy (mad) (g} ki) (mg/tl
cd | 0% |onsa)| oover | eoses | ooess | odoar| nosez | n.osso | oosse| 00542 | a.0sas | o.osd | oo00s| n.aa 0020 0019 001 SO0 = (005
070 |oz154| 02157 021ss | 02157| 0.2158| 02158 | 02157 | 02163 | 0.2167 | 0.2162 | 0216 | 0000 | 018 o 030 0.302 0.002 0.67 + 0.006
00 0658 0.002 0z = 0012

00070 | 00079 | 0.00746 | 0.0084 | 0.0079 | 0.0082 | 0.0092 | 0.0094 | 0.0089] 0.0074 | 0.008 [ D.000B| 9.35
0.0202 | 00226 | 00206 | 0.0207 | 0.0222 | 0.020% | 0.0223 | 00215 | 0.0221 | 0.0222 | 0.022 | 0.000% | .00
070 | 00439 | 00453 | 0.0455 | 00d25 | 0.0038 | 0.0809 | 00941 | 0.0452 | D.O44T | 0.0452 | G045 | 00009 | 2.10

3.2 Reading on wavelength- Chramium (Cr) at 357.9 nm.

flement | Standard Value of AM|  Feoding: | Error of A Error of Urncertainty
00071 | 00081 | 0.00ma | eoorn| o.oo7o | oooes| 00072 ] 60077 | 00073 § 0.0067 | 0,007 | 6.0005 | 6.5
{mel {meyl) [rmg) () {me)
Cu 00911 | 00411 | n.0a24| ooazo| n.0a19 | oosos | 00913 nosra| ooaref opais | o.0az| ooo0s| L2t
4100 0.106 0,006 5.00 + 0,015
010 | 00905 | o089 | 00505 | 00906 | 0.0s04 | ¢.oasT| nosos | 0.0902 | 00899 | 0.0904 | 0.050| 0.0004 | 041
o 300 (208 0,008 267 + 0,013
010 | 00077 | GO0TE | 0.0060 | (L0071 | 0.0074 | 00084 [ 0.0076 ] 0.0081 | 00085 | 0.0088 | 0.008 | 0.0005 | 6.65 x
0.700 0657 0043 6,18 + 0,032

Fe | 050 |00409] oos0s | 0010|0006 | 00910 | 0.0s04 | 00908 | 0.0404 | 0.0400| 00900} 0.01 ] 6.000a | 092
100 | 00797 | 0.0785 | 0.0805 | 0.0789 | 0,0791 | 0.0813| 0.0795 | 0.0806 | 0.0806 | 0.0794 ] 0.080 | 0.0008 | n.98 53 Featiing on wavelafgth Copper (CUJ at S387 .
020 | 0,00z ] 0.0086 | 0.0102] c.008s | 0.0087 | 0.0091 | 0.0086 | 0.0089 | 00083 | 0.008e | 0.009 ] 0.0006| £34

Elesment | Standisd Value of BM|  Reading Error of Measure t | Emoraf M Uncertainty
Pb | 070 |oodz7]00s1a) 00312 ooszs | 00351 | 00312 nosat | 0.0322 | 0030 no3s7 | 0.m32) 0.0006| 201 g0 Fig) Gl Gy
150 [DDav3 ) 0.067a | LO6TT | GO6TT | 00486 ] (06T 0.0672] 0.0673 [ 0.0675 ) 0,067 | 0,0006 | 0.84 .0ag55 50 n.000 + 0,004
005 | 000es| 0 2| 00100 | G009 05 0.0101 | 0.0096 | 00100 0.010| 0.00C3 | 317 u 029730 8316 nolg + 0,009
Mn 2626 | 00626 | 0.0622 | 0.0621 | 00605 | 00628 B] 0,0626 | 0.0620 | 00626 | 0.062 | 0.0007 | 1.08 BAYYTD AR 0002 + 1018
070 [0397) 0.1a0d | 01815 | 0.1607 | 01404 | 0.0388 | 01424 0,1412| 01408 | 0.1399 1 0,141 | 0.0010] .71
0.10 | D008 | 0,0087 | 0.0093 | 0.00%0 | 0.0086 | 0.0082 | (.0088 | 0.00A9 | (L0084 | 0.0094 | 0,008 | 0.0004 | 4.62
M D455 | 0.0445 | 00460 ) 0.0469 | 00457 0.0466 | 0.0468 | 0.0404 | 0.046 | 0.0010 208
1.00 | 00865 | 0.0678 | 00OA5E | 0.0872 | 0.0A5H | 0.0842 00867 | 0.0863 5| 0.086 | 0.0009 | 1.00 Continse 4/5
005 | 00323 | (:0328 | 0331 | 0,0326 | (L0338 | 00325 ) £.0340 | 00331 | 0390 | 00327 | 6.033 | 00006 INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
in 5] 01734 01743 ] 01734 | L1731 3| 0719 | 0.0738 | 01724 | 01706 | 0.173 ] 0.0007 | @
03552 | 0.3551 | 03564 | 0.3530 | 03560 | 0,3564 | 0.5577 { 03550 | 0.3585 | 035 56) 0.0015] 0
Continue 3/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
FUBLI

‘anansbimuay

TTIETR TVTISTR
Request No. 25-64 / 0247 a/5 MTC, ACL. No. 335 / 64 Request No. 25-64 / 0247 5/5 MTC. ACL. No, 335 / 64
3.4 Reading on wavelength- tron (Fe}at 2483 nm. 3.7 Reading on wavelength- Nickel (Ni) at 2320 nm.
Elomernt | Standiard Value of BM | Reading Errar of Measurement | Error of Measunement: | Uncertainty Element |5 d Value of A Ermor of Measures Uncertainty
(mfl {rmg) 'l {9 [rem/l) (e {mgth {mgl)
0.100 0091 0,008 9.00 + 0.012 01003 2.001 + 010
Fe 0.500 0.085 0,015 300 + 0,015 M 05015 0.024 + 025
1000 (R980 -0.040 400 + 0,060 1.0030 016 + 0,045
35 Reading on wavelength- Lead (Pb) at 217.0 nm, 3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm,
Elemant | Standard Yalue of AM|  Reading Error of Measurement | Emor of Measuement | Uncertainty Element | Standard Valoe of AM|  Reading Ervor of b it | Errar of Measuren Uncertainty
[ma1) gty {mg/M (%) {mgyl] imgl) imel (mig/tl (5] gk
01988 0.205 (004 312 + 0013 D050 D046 0,004 800 = 0,011
] 06958 070 0.007 103 + 0018 Zn 0300 Dazz ngaz 733 + 0,021
148310 1463 A28 Lea + 0033 0.700 0.681 0,013 271 +0.092
36 Reading on wavelength- (Mn) at 279.5 nm. Remark : The reported uncertainty s an axpanded uncertainty caloulated usng & coversge factor of 2 (k= 21
Flornent | Standard Value of AM|  FResding | Ermor of Measurement | Enor of Messurement | Uncertainy which ghes a level of confidence of appn: ly 55% 7
(el {me/) g} ) {mgA)
04955 0043 G L11 + 0005 Calibrated hy._ Approved by...... i
Mn 020730 D307 L0097 326 + 0.007 (M. Danal Srithongkum) (Mrs. nw]um Fartune)
069370 (e 00003 pa + (013 Ser Directar of Analytical Chemistry Labaratory

Calibration date : 4 Fébruary 2021

Continue 575
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Request No, 25-65 / 0398 MTC. ACL.No. 486 / 65

CALIBRATION CERTIFICATE
MOMENCLATURE : 1. Atomic Absarption Spectrophotomater “Agilent Tedhngl oghe
Madel AAZR0FS, Serial No. MY13180001
2. Working standard solution “increanic Ventures™
Muitl Analyte Custom Grade Solution, Lot No. P2-MEBSTS610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd,
3 5Sod Udarmsukdl, Sukhurmt Hoad, Bangchak, Prakanong, Bangkok 10260

CALIBRATEON PROCEDURE : 1. Performance Verfication of Atomic Absarption Spectrophotometer
AWEEDD-02-30)

2. Estimation Uncertsinty of Measurement In Analytical Chemistry (QR-513)
REFEREMCE MATERIAL - Traceable to MIST *Agllent Technologles®, *Caro Erba*
Cadrmium Lot Mo, 0108047044, Chromium Lot No. 0106515418, Copper Lot No. 0107480530, Ian Let Mo, (1049657586,
Liead Lot No. 010465947, Manganess Lot No. TIDR2284, Nicksl Lat Mo, 0104978044, Zinc Lot No, 0100752297
CALIBRATION RANGE:  0.02010.0.300 10 gl at 2288 ren Cdl, 0.00,0 20,0.30,0.50,0,70 g/ af 357.9 nm.Cs
0.050.10,0:30,0.50,0.70 gl at A2a T 0.16,0.30.0.50,0.70,1.00 g at 208.3 nmoFe, 0. 0,0, 70,1.00,1.50 migy/l
ar ZT.0 P, (.050.10,0.30,0.50,0.70 me/l at 2795 nm,Mn, 0,10,0.30,0.50,0.70,1.00 msvl at 2320 nm i,
0.050.10,030,0.50/0.70 meg/l at 2139 nm.2n
AMBIENT CONDITIONS : Temperature 22 "C Relative humidity 60 %

The Atomic Absorption Spectrophotometer et has been calbrated against
fieference Matarlal traceable to National Institute of Standards and Technalogy ( NIST

The Analytical
Chemistry Laberatary, The results are attached herewith

Calibrated by ..
{ Mr. Danal Srithongkum )

Director of AnatATeaC &Iy Labioratany
| Fief, 2025265020400522001
| Callbration Date : 3 February 2022
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1
CALIBRATION DATA

1. Noise Level in term of standard d.

/5

MTE, ACL. No. 4

B& / 65

Elernent od Cr Cu Fo Fin M Ni
00004 | oooaz | cooor | ooboz | -oooie | -omeor | cooos
00002 | 00005 f oopwo | ooear | ooooe | -ncoos | opsar
0002 | 6ooor | ooo08 | ooooo | -0o0or | -oooos | -oomz |
0000¢ | -hoo07 | 00007 | coopo | gwoos | -ooos | -todos | oom2 |
oooo | oooos | poors | coois | oo | -opoor | ososs | oome
00000 | 00008 | 00003 | ootz | m00s | oeoor | goo00 | -oogoe
opo00 | peoos | oopos | ooz | -poowe | -oooos | mooor | -nooos
00004 | 00003 | 00015 | coome | -nooos | oooos | o0z | ooom
00004 | opoos | oooma | -ooooe | -wooa | -opoos | -oooos | ooos
Absetince 00006 | 0003 | eooz | -oooos | -ooo0s | -oooos | oot | -ancor
00005 | 00003 | oopis | oooos | -ooooe | oooos | coses | oot
00007 | 00014 | ooood | oot | oooor | ooooo | oooos | oo
0.0008 0.0004 0.0005 Q0006 3.0008 0.0000 -0.0005 0.0009
00011 | w00z | oooos | oooi7 | -0o0ts | oocos | oome | ooo0s
00002 | oome | oooe | oo | -neso | weote | opeoz | -oooor
00001 00011 | 00003 | ooont | aooce | -opoos | ooz
3.0000 0.000% 00010 30011 0.0013 0.0000 000
0.0015 o008 | nooes | apot7 | -oooor | oooes | -goces
00008 | oeom | coplo | ooz | 00003 | oooor | -cooos | oomo
00001 | 00003 | 00003 | -oopor | -ocos | foooz | gooor | -nooe
Average Atsorbance | 0000 | pooo | ooor | oooo | oem | oooe | oo
Standand Devation 0.0005 0.0008 00009 0007 0.0005 (1008 Q0008
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Request No. 25-65 / 0398 3/5 MTE, ACL. Mo. 486 / &5
Fequest No. 25-65 / 0398 2/5 MTC. ACL, No, 986 / 65
3 Trueness
2. Precision
3,1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
Element} Conc. Absobance Ave. | S0 [%AS0
p Element | Standard Value of AM|  Reading Emor of Measurement | Emor of Measuremeant | Uncertainty
Tmg/ly Al
i tmg/ly (et (/T 156} {imed)
002 | 6.0074) 20062 | 0.0645 § 0.0062 ) 0.0070 ) 0.0088 | 0.0070 | 0.0065 | 0.0085 | conss | 0.007 | c.oocs | 5 76
002004 G018 001 519 + (.004
] ) | 0.0952 ] 60954 | 0.0951 | 00957 | 0.0852 | 8.0650 | 0.0952 | 0.0948 | 00056 {0,043 | 0,005 | 0iooes | oas
| 4% = a | < 030060 0291 0010 310 + 0,006 |
o |o2213] 0280 | 02 2208 | 02230 | 02211 | 0.2156 | 02249 0.2 2194 | 0.221| 0,003
o foa2 B o 211102 s i 076140 0678 0023 334 +0.012
010 |0.0096)0.0098 | Q0057 | D.0102| 00106 | 0.0097 | 0.0098 | 0.0093 | 0.0108 | 0.0093 | 0010 0 0oad
o 030 | 0030%) 00302 | 0.0300) 0.0316 | 00308 | 0.029% | 0.0309) 0.0297 | 0.0311 | 0.0098 | 0.030| ooy 2 3.2 Reading on wavelength- Chromium (Cr) at 357.% nm.
0.70 | 00653 | G.0667 | 0.0664 ) 0.0648 | D065 | 0.0s62 | 00658 | 0.0638 | 0.0638 | 00663 | 0065 | 00011 I Eiement| Standard value of AA|  Reading | Enor af Me Errorof B Unscartainty
005 [C0080)0.0075 ] 0.0076] 0.0075 | 0.0077 | 0.0081 | 6.0080 | 0,0075| 0.007a | 0.0076 | 0.00a | p.ooos ime/l (g gl {96 (g}
Cu | 030 |eos7|coas 004921  0.024 | 0.0420 | 00823 | 0.0003 | 00418 0.0015 | 0,092 | 0,0006 1002 040 0001 080 £ 0007
070 | 0.6e9 ) 0.0985 )| 0.0972 | 00957 | 0.0961 | 00958 0.0941 | 0.0962| 00959 0.0972] 0.098| 0.0008 e 0.3006 0298 005 086 0012
010 | 0.0090) 0.0105 | 60078 | 0.0099 | 0.0091 | 0.0093 | 0.0094 | 0.0054 | 00093 | 0.00es | 0.cos| nocor 07014 0635 0066 aa7 - 0023
Fe | 050 | 00462 | 0.09%0 | 0.0464 | 0.0464 | l0de? | nios? | 00987 | 0.0080 | 0.0058 | 0.0dss | eoar] o000y
100 | G.OBET | 00866 | 0.0910] 0.0892 | 0.0857 | 0.0873 | 0.0802 | 00885 | 0.008a | angra| 0089 | coo1a| pas 2.3 Reading on wavelength- Copper (Cu} at 324.7 nm,
020 10,0091 ) 0.0055 | 00088 0.0087 | 0.0082 | 0.0094 | 0.0090 | 0.0087 | 0.0082 | 0.0090 | 0.009 | 0.000a Element | Standard Value of #4[ Reading | Emar of Measssment | Eror of Measurement | Uncertainty
Fb | 076 |o0322) 60321 | 0.032d| 00338 0.0335] 0.0328 | c.oser | nosis| nosse| oozt | ooz oooer (mgA) limg/l) {mgAl (%6} fmafl)
150 | 00653 ) 0.0645 [ 00663 | 00664 | 0.0652 | 00671 | 00662 | 0.0685 | 00657 | 0.08a8 | 0.068 | 0.0008 00502 0646 004 a7 = 000
005 | 00092 0.0002 | 0.0097 | 0.0087 | 0.00BS | 00079 | 0009 | 0.0085 | 6.0084 | 0.0009 | c.o0s| oooo7] 743 u 03012 0295 1006 2.06 = 0010
M| &30 |D0616) 00630 | 0.0632) 00633 | 0.0634 | po6za | 0.0640] 0.0633 | oo6an | ooezs | oss| osant! 108 Lm0z Loy 125 + 0021
070 01396 | 21366 ) 0.1386] 0.1377 | 0.1366 | 01366 | 0.1396 | 0,1380] 0.1374 | 0. 1383 ] 0,138 | g ooos
010 |0.01e2) 60052 | 00057 | 0.0104 | 0.0091 | 0.0105 | 00105 | 0.0095| 0.0098 | n.ovoz| ooto | o.ooos | 5.2z
Wi | 050 | 0.0488 | 00488 | 00469 | 0.0095 | 0.0984 | 0.0090 | 60081 | ooave| noass | aoasz | o0as | .onoe
0.0976 | 0.0979 | 0.0975 | 0.owwz | 00977 | 00973 | o.oves | oinssa | neess | o osaz| o.ces] o oone Continue /5
0.0340 0.034% | 00340 | 0.0352 | 0.0837 | 0.0351 | 0.0344 | 0.0344 | 0.0399 | 0.03e3 | noas| p.oons INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
Zn 01669 | 0:1853 | 0.1628 | 01642 | (1657 | 01657 | 01459 | 0.1852 ] 0.1659 | 01657 0 1es | noanz] o
070 | 63956 | 03967 | 0.3085 | 0.3930 | (h3422 | (3804 | 0.3437 | 0.3438) 0:3035 | 03423 | 0,30 ] noots
Continue 3/5
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Request No, 25-65 / 0398 4/5 MTEC, ACL. No. 486 / 65
34 Reading on waveleneth- iron (Fe) at 248.3 nm.
Elernent | Standard Value of RM|  Reading Erer of Measuremant | Error of Measuremant
[/} {mg/) [rrgdl} (5]
£.1003 0,108 0006 5.68 + (008
Fe 0.5015 0522 oo .09 +0.017
1.0030 0553 0.010 100
35 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of BM|  Reading Error aof Measurement | Error of Meawrsment | Uncertainty
{me/l) (G img/'Ll %) gl
0.1568 0157 -0.002 (.51 + 0,014
o 06958 07 0026 a1 + 0027
14910 La&3 0028 188 :
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.

Elernant | Staridard Value of AM|  Reading | Eror of Messuemant
(mg/} {man)
298
Mr 863
168

Continue 5/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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Request No, 25-65 / 0398 5/5 MTC. ACL. Mo. 486 / 65
3.7 Reading on wavelength- Nickel (Ni) at 2320 nm.
Element | Standaed Value of AM| Rzading | Erar of Meawrement
gLy (e
0.0a0 3,003 + 0.007
Ni 0,495 0006 121 + 0010
3990 D5 152 + Q020

3.8 Reading on wavelength- Zine {Zn) at 213.9 nm.

Element | Standard Valuee of RM|  Reading Efrar ef Measurement | Error of Measurement

{mestl {mg/ll (L) (36

G050 .50 0.000 0,00 +0mz |
zn 0,300 307 0.0a7 233 + 0,011

0,700 (.56 0.040 571 + 0.015

Remark : The reported uncertainty i an expanded uncertaint

v calculated usng

Whidence ol sppmsirate

5%

Callbrated by| Approved by...
{Mr, Danal Srithongkum)

S (hirs. Thippaya dunves Fortune)
Director of Analytical CHEMiEtR Laboratory

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Calibration Certificate

Certificate No.: 2103270-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD,
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

‘Bangchack, Prakhanong, Bangkok 10260

Pags 1ol 3
f t: Balance
Manufacturer: Mettier Toledo
Model: AB204-5/FACT
Serial No.: 1120361010
ID No.: UAE.WAS.002/ 2552
Order No.: 2103270
Operation No.: 2103270-001
Date of Receipt: 11 June 2021

Date of Calibration: 11 June 2021

Calibrated by  mr.vothin Charoensuk Approved by
Sciantist { Mr.Phoraphat Tuanjit )
Mansger, Division of Calibration Labaratary

for the Technical Toam

Data of Issue 15 June 2021

The are for of 95%

Trés Certificate is msued in accordance with the conditions of acoreditation granted by the Thai Laboratory Acoreditation Scheme
which hias assassad the measurement capatity of the laboratoy and il raceabilty to recogrized national standrds and 1o the
units of massurement reszed 2t the corespanding natioral stancards laboratory, This cortficate may nok be reproduged other
thar in fuil exept with the prior written approval of the National Food Irstitute. L

F-CS5-00% Revtsion: 00 Diate: 14-12-61

Calibration Report

Certificate No.: 2103270-001-01

Equipment: Emerone Balacen Mamufacturer:  Mettier Tonc
Modedi ABXM-SFACT Reslution: 00000 g
Serial Mo 1LE3E1010 D Ho.t. LIAE.WAS 2021255
Copaeity: 320 g
Date of Calibration: 1t juw 2521 Fage2of3
Environment Condition: amtunt Tomgostws 711 = 04 T et Humdn:, &8 @ 4 %
Place of Calibration; Labratory, unked ansfyst and sngineerng covmutant o
Condition of Equipment: Gooa condtien
Condition of This Results of Calibration:
1. Caoration Methaet: API Mehod W-MA-D0]  n-Siouese Method Based on UKAS LAB 14 Caitinston of Weighing Machnes © 2006

1 Mafesncs Standards

Befarence Standard ~ Model  SerialNo.  Calibrated By  Cartificate Mo,  Due Date

Stancam Weght O E2 Img m X005 BE055ETST = MROOHCECS 0 Apr 2023
Instrument Mode| Serial No, Calibrated By  Certificate No. Due Datg
Thermo-Hygm Heter PONPE 430 WFLSTH 204710 Quaky Rebom QRE1-0300 15 February 2022

3 T cortficamen & orecostie m 5T UNIT
4, Thi rortifat was ceriffed oy for the iestrument we relframed
5. TS rsuft of coflovabion was found Bccirats: i Sown on date and piace of calibration oy

1. Repeatability of Reading:

Womnsivaie | g ) “andarc Desistion of Aesding (g
100 1000067
00 0000057
2, Off-Cantar Error:
AMEED! 50§ Wes[BCd and moved VDL POSTION O IR
The halinen meatiing st i glvies ) THele
@ d
o
el
1 -] 3 4 5 L {Menvimum Cefferecce)
O O T 116 ¢ ) L4
soood | sswsos | uoews | suooso | moson | sopom o001

Y AN

F-C5-012 Ravision: OO Cate: 34-13-61




Calibration Report

Cortificate No.: 2103270-001-01

Equipment: Elsctronic Salancs Manufacturnr:  Maftier Toledn
Modal:  AS204-SFACT Resalution: 0,001 g
Serial S 1125360010 10 No.t URE WSS B/1552

Capacty: Z0 g
Diste of Calibration: 11 uns 201 Page 3013
Calibration Results;  (Continued)
Calibration Rangs:  0-200 g
Calibration Adjustment: Intemal Calinration

3. Departure from Nominal Value:

Mernival Yirun Sandtard Yaue MwarageRemting | Cormoing Urcertainty Coverage Fact
L9 ) g | | {1 g} I g 3] 3

Liniced 000 2.0000 0000007
o Lo L oo 0500042

500 0000 0000052 109

o000 s 000053 im

[ }] 2001 a0t 0002003 1M

0.5 | 001 1505003 L0

L 10001 20000 0000083 200

1 Lupony 20001 0001 000053 10

] 00007 45050 .00 00000 L0

1 10,500t .90 0.000] 2005058 200

b 0,0001 11,0000 00000 f.00010 200

5 5,000 &1.0000 o008 aneaia 20

7 00007 70,0000 0,001 000014 200

100 160 1000000 00001 ooos | 200

15 18000013 | 1500006 00001 000031 1m0

200 20000016 | 005003 00008 0008 200

Tha reporne UNERMinEy B maRsUamaIR wk hased cn & sandand uncersinty mukiphes by 8 cowerags fecor &
evel of confidence of pprmamataly U5 %,

e B et qu

FC5-012 Revigion: DD Date: 14-12-61

TECHNOLL FROMOTHON ASSOCIA
CORPOIATE SERYICES 3 EOUIPMENT CALITEATION AND TESTI?
ATTANAKARN ROAS

NLLTARE BANGREIK Hi:

WACTIE-TIBITEE
-

Cart. No.! 21TM1876

. . . Page.: 1ol 3
Certificate of Calibration
Equipmant : Hot Air Ovan
Manufacturer : Memmart
Made| UF 55
Serial No. : B216. 1666
ID Ne. = UAE WAD,0ZT/2559
Submitted by : Undted Analyst and Engineering Consultant Co, Lid
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Figor 2
Recelved Order : 28 Ociober 2021
Calibration Date - 20 October 2021
Ambient Temparature : {26210}'C
Relative Humidity : {50+30)%
Calibrated by : Kunchit Promprat
S— =
Approved Signatory
{ ) Pomthippa Tamayakul
i/ ) Males Butkruea
() Suwdt Imjad
Issua Date : 4 November 2021
The Uncertaintics are for o confidence probahifity of approcimately %5 %
'
wnm3lamugu

Equipment Haot Afr Oven Cert. Mo 21TM1B76
Condition As-Received :  Usad ltem Page.: 2of3
Reference : 2110-07010C1
Procedure Used :-

Cali wang using CP-0T0Z 1o direct
method with Data A itian which with T Detector { RTD j and

Thermocoupla Type T.

The temperalure scale used was based on ITS-80
Condition of this result of calibration
1. Reference standasd instrument:-

Instrument Modal Serial No. Cert. No. Due Dats
1} Data Acquisilion 349704 MY4408TEIT 21LM10 20 Jul 2023

2. This certificate ts valld only to the item callbrated on date snd place of calibration.
3. This cerfification is traceable |o the Indarational System of Unil.

Result of Calibration :- {*) Without Adjustment

Function of UUC* | Tempatalura Source.
Fresh alr setting : Close Environment during calibratian
inning Finishad
-{; i Temp, { °C } 28
REL Humid. [ % | 56 55
- _",g‘ [AC Supply ( Vait ) 230 230
g
o & "¢ g Ref. Std. 1D No.: @
¥ / Calibration Point
Wi S
S L Position : |( 140, 180 ) °C| (104} °C
—

21-157C-08 15RTD2118
21-15TC-00 16RTD28

1 21-45TC-01 1SRTD2A11

2 2116TC02 | 15RTD212

3 21-15TC03 | 15RTD2113

Probe Installation Detalts < Dimension of Chamber : 4 21157004 15RTDZN4
8= 50 cm pa 0.33 m 5 21-157TC-06 15RTD2MS

pe 50 em = R m 8 21-15TC-06 | 1SRTD220
c= B0 om M 048 im 7 21-157C.07 | 15RTD2I17

Capacity = 0083 m E
0 fraf)

tanms‘ltiawqu

Equipment : Het Alr Gven Cert. No.: 21TM1ETE
Condition As-Recelved ; Usad item Page.: 3of3
Reference : 21900701081

Result of Calibration - {* ) Without Adjustrmant
Funetion of UUCT : Temparalure Source

Frash air satting : Cloge

Calibration | UUC* uuct Temperaturs Temperature Overall Covarage
Paint Satting | Reading stability unifarmity Wariation Factor
ic) LG {C) 1x°C) (ch ey (°C) L3
104.0 104.0 104.0 0.1 0.52 072 042 2
140.0 1400 140.0 0.25 11 14 11 2
180.0 180.0 180.0 018 0.87 1.2 1.1 2

Calibration Measured Temperature [ °C )
Palnt Position
(G} 1 2 3 4 5 6 7 ] 9 (ref)
1040 103.852 | 103.078 | 104.382 | 104.323 | 103.776 | 104.015 | 104.312 | 104.196 | 103.907
140.0 140,308 | 140.730 | 140426 | 140.270 | 139.531 | 139.666 | 140067 | 139.895 | 138.750
180.0 180,508 | 180.330 | 180.755 | 180.610 | 176716 | 170.820 | 180.204 | 180.365 | 179.075

Average” : The average of 30 values in each position.

Temperature stability : One-half of the greatest maxi i o al any one sensor.
: The diffe of at any sansors and the measured

tamperature &t the reference focation which are obsenved at the same fime or at as close an cbsarvation lime as

possible ko i Lhe leasmps pattern or wilhin the chamber under sleady-state conditions.

Overall Variation 1 The Differenca of the i and minimum p gl obsarvation,

uuc* @ Unil Under Calibration

Note The reporied unceriainly of measurement was included stabiity and excluded wniformity

The reparted uneertainty of measunement was besed on & atandard uncertainty mullipled by & coverage
factor &, providing & level of confidence of approximately 85 %.

=olo-

ummt‘ldvmqu




TECHNDLOGY PROMOTION ASSOCIATION (THALLAND-JAPAN)
g
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Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Arco
Model : Uc4-1320
Berial No, -
D Ne. : UAE WAD.002/2550
Submitted by : United Analyst and Enginssring Consuitant Co. Lid

3 Sol Udomsuk 41, Sukhumvit Road.

Bangchak, Phrakhanong,

Bangkck 10250
Location : Lab Figor 2
Recelved Order : 17 August 2021
Calibration Date : 17 August 2021
Ambient Temperature : {26x10)'C
Relative Humidity : {50+£30)%
Calibrated by ; Ehit Rutianaprapachai
Approved by -

Approvad Signaiony
} Pornithippa Tameyakul
() Males Bulkruea
{ ) Suwit Imjai
lzsue Date : 1 September 2021
The Uncertainties are for i confid bahility of appraoxi
'
wnmTlaumugy
A 0031567

Equipment : BOD Incubatar Cerl. No.: 21T
Condition As-Recelved :  Used item Page.: 2of 3
Reference : 21080364001
Procedure Used :-

Cali wara using CR-0To2 to direct
mathod with Data which with Detector { RTD ),

The temparature scale used was based on [TS-00,
Condition of this result of calibration
1. Reference standard insirumant:~
Instrument Mode Serial No. Cert No. Dua Date
1 ) Dala Acquisdion 340704 MY41021843 21Lm2 18 Feb 2022
2. This certificate is valid only to the item calitvated on dale and place of calibration
3. This carfification ks traceable to the Inemational System of Unit.
Result of Calibration =- 1* ) Without Adjustment

Function of UUC” : Temperature Source
Fresh alr setting : Mot Avallable during callbration
Beglnning Finished
Y i Temp. ( °C ) 28 29
REL.Humid. { %) 52 55
S e A Susly ¢ voi 1 220 21
Paosition : Rat. Sid.
- 1D Mo.:
1 1E-D4RTD-01
2 18-04RTD-02
3 TBH4RTD-03
Prabe tnstallation Detalls : Diirirsion GECHambRT 3 4 TEDARTD-04
= W m D= 053 m 6 1B-04RTD-06
[ W= 1.2 - & 18-04RTD-08
1 em = 12 m T 1BO4RTD-07
Capacty= 076 m L. 1-0aRTL-08
9(mt) | 18-04RTD-09
'
wnm7limugy

a 1069648

Equipment : BOD Incubatoe Cart. No.: 21TM1405
Condition As-Received : Used liem Page.: 3of 3
Reference ; 2108-028400-1

Result of Callbration ;- (") Without Adjustment
Function of UUG* : Temperature Source

Fresh air setting © Mot Available

row—rr

Calibration | LUC™ uuecr Temparature Temparature Overall Coverage
Polt | Setting | Reading stability unifermity | variation || Factar
[9°8) ey (€} (£'C) {'c) [=3] [2°C) L]
200 185 163 0.48 035 10 | o7s 2

Callbration T, O

T {"C} |

Paint Position
(c) 1 [ 2 T 3 T & T s ] & [ 7 [ s [ 8 iret)
200 20018 | 20137 | 20086 | 18.842 | 20157 | 20083 | 19.968 | 1s.880 | 20.04a

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest i of i ature at any one sensor

= " 5 i i 7}
P : The of 4l any sensors and the moasuwred

temperature at the reference Incation which are observed &l the same fime or at as ciose an obssrvation tme as

possibla to the pattemn or h within Ihe ehamber under steady-stale conditions

Ouerall Variation : The Differance of the maximum and minimum i i

uue* = Undt Under Calibration

Mate The raperied uncerainty of measuromant was Inchssed stability and excluded uniformity

The repored uncortainty of measuremant was based on a standard uncerainty multiplled by & coverage
facter k, providing & level of confidence of approxmately 95 %,

-olo-

wnnTlaumugy
a 1069645

TECHNOLOGY PROMOTION ASSOCTIATION (THALLAND-IATAN)
CTRPTHATE SERYICE

Cart. No.; 21TM1408

=] = gus - _qe . Page.: 1aof 3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer | Arco
Model ; LIC4-1320
Serlal No. :
10 Ne. ¢ UAE WAD.D1872559
Submitted by : United Analyst and Enginearing Consultant o Lid
3 Sol Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,
Bangkok 10250
Location : Laty Floor 2
Received Ordar : 17 August 2021
Calibration Dste - 17 August 2021
Ambient Temperature : {(26x10)C
Relative Humidity (50+30)%
Calibrated by : Khil Ruttanaprapachal
Approved by |
Approved Sgratory
{ ) Pornthipps  Tameyshu
{4 ) Malee Bulknuea
{ ) Suwit Imjat
Issue Dats : 1 Seplembar 2021
The Uncertainties are for a Ty 95%
'
tenanlimunn
A 00315




Equipment : 8O0 Incubatar Cert, No.: 21TM 1408

Condition As-Received :  Used Hem Page.: 20f 3
Reference : SOB-03640C-2
Progedure Used :-
Calibration weare: using cali cCP-oT02 to direct
method with Data ition which wilhy P Delactor ( RTD }

Tha temparature scale used was based on [TS-00,
Condition of this result of calibration
1. Reference standard instrumant:-

Ingtrument Model Serial No. Cert. Na. Due Date
1 ) Data Acguisition 340704 MY41021843 21Lm2 18 Feb 2022

2. This cerfificale is valid anly to the item calibrated on date and placa of calibration.
3. This cerlification is tracesble (o the Infernational System of Unil,

Result of Calibration =- {*) Without Adjustment
Funetion of UUC" : Temperature Source
Frash air setiing : Not Available Environment during calibrstion
Beginning Finished
A i Temp. ("C ) 28 29
REL . Humid. { % } 62 55
[AC Supply [ Vall } 220 221
Ref. Std,
Paosition : e
1 Z1-04RTD-11
2 21-0aRTO-12
3 21-D4RTD-13
Prabe Installstion Detalls : Dimensian of Chamber : 4 ZI-DRTO-14
I o s 5 21-04RTD-15
e W W= 42 m & 2T-04RTD-16
= W cem H= 12 m L ATAGRID:AT
¢ y= 07w B 21-04RTD-18
B |raf.} 21-04RTD-18

tanm:}zjmyﬂu

Equipment ; BOD Incubator Cort. No.: 21ThM1406
Condition As-Received : Lised ltem Page: 3ol 3
Reference : 2108-03640C-2
Beayht of Calibration :- (* ) Without Adjustment
Function of UUC" : Temparature Souce
Fresh air setting ; Mot Availabls
Callbration uuc* uuce Temperature Tamperature Overall Coverage
Point Sefting | Reading stability uniformity Variation Factor
(‘e ] (*c (£°C) [y [(c) (4C) *
200 188 19.7 0.37 .50 11 0.62 2
M T (=N
Paint Position
{‘c) 1 | 2 [ 3 T & [ 8 [ 8 | 7 [ 8 a8
200 20040 | 16742 | 20203 | 10762 | 18.754 | 19.619 | 19.764 | 19797 | 19.787

Average* : Tha average of 30 valves in each position.

Temperature stability : One-hall of ihe greatest i af al any one sensor;
: The of d atany sensces and the measured

tarmperature al the reference location which are observed &t the same time or at as close an ohservation lime as

possible o the pattem or within tha chamber under steady-stale conditions

Overall Variation ; The Difference of the and minimum I throughout

uue* : Unit Under Callbration

MNotn The reporied uncerainty of messuremant was includad etabilily and excieded unifarmity

Tha reporied uncerainty of measurement was based on s Standard uncertainty multiplied by a coverage
faclor k, providing & level of confidance of approdimately 88 %.

-alo-

410M67-68 Soi Ratchadapisek 24, Ratchadapisek R, Samsen-nok.

i n Stru me nt S Huaykwnn Hungleak 10310 Tel: 0-2:

Certificate No, ; HIT-2121-0518

T ———

14199 Fax; 0-254-419%

Page: | ol 3

CERTIFICATE OF CALIBRATION

Equipment : €00 Test Tube Henter

Meter Model = HIS39800-02 Serial No. 4500032101
Mannfacturer : Hanna Instruments

Made in 1 Romaniz

Condition Ax-Recelved : Used Product

Reference : RE210675

Customer nume : United Analyst and Engineertng Consultant Co,, Lid,

3 Sai Udomsuk 41, Sukhamvit B, Bangehak

Phrakhanong, Bungkok 10260

Received date 13 May 2021
Calibrate date : 17 May 2021
Issune date @ 17 May 2021

Ambient Temperature :

Redative Humidity = 504 15 1% RH
Calibrated Loeation : Harua Lresteuments {Thailand) Lad
Culibirared by @ - Approved by ¢
Mr. Fichit Petthong Mr. Anan Suwimeharsakul

Calibration Englneer horized Signatory

HRNNR

Instrumants
( Thadand ) Lirnited

This certificate was certified anly for the instroment we calibrated.

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

** This certificale may not be reproduced other than in full, except with the prior writien **

approval of the head of Hannn Instrument { Thailand)

lﬂﬂﬁ‘l‘ﬂﬂ.mtlﬂﬂ

RIS

instruments Puge :20f 3

Condition of this result of calibration

Reference Standsrd Instruments :

Instruments Madel | Serinl No, Certifleate No, Traceable |
Thermometer | | Technology Promotion |
HIg3s500% nizsonaniol 2UTL6?Y |
With Sensor | Associntion [ Thailand-Fapan |
Reference | Procedure :
This equ was calit by © i 1o s reference standard (Standard platinom

reststunce thermomefer) whose sccuracy is traceable to the national standard. The calbratlon was perfosed
by generating the specified warking point of temperature then recorded the temperature reading values
it the reference sinndard according 1o Hanna Calibration Laborutory werk Instruction No. 141,

This temperature scale used was bised on TTS-90

All datn shown below were ps-received values without sdjustment,

SITE CALIBRATION

lﬂﬂﬁ"l‘ﬂijﬂ'wml




Cenilicate No. : HIT-212141516

RIS

instruments Pager -3 6t 3
Result of Callbration :
Calibration [ Unit Unider . Unit Under Temperature | Uncertainty of
! Point | Calibeation Setting Calibration Reading Stability | Messurement
H0CC) | seseo | 1sa3 0 2000 | 0w )
Calibration Avernge Standard Reading (°C)
[ Pu:u 70 Position
1 2 3 ] [ s |
[ 1506 | 1508 150.6 1500
7 8 ] 10
149.5 508 | 15L0 Tl 502 |
- n 12 13 i 15
149.7 1507 1510 1510 150.2
| 1 m
[ tses 1508 150.0
| = | u |
14g.0 49E | 1502 156.3 14,1

The reported uncerainty of measurement was bused on standard uncertuinty msltiplied by o coverage fictor

k=2, providing a level of confidepes of approximately 95%

** End of certificals **

u_»)_ﬂﬁ'n‘l:imuqu
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Verification Certificate

Substitute for Certificate No.: 2103014-001-01

Certificate No.: 2103014-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD.,

BANGCHAK, PRAKHANONG, BANGKOK, 10260

Page 1af 4

Equipment: HEATING BLOCK DIGESTION
Manufacturer: VELP SCIENTIFICA

Model: DKL2D

Serial No.: 213517

ID No.: UAE.WAS.005/ 2555

Order No.: 2103014

Operation No.: 2103014-001

Date of Receipt: 30 May 2021

Date of Calibration: 2,7 June 2021

Calibrated by ~ Mr.Nuttapol Niyomchat Approved by
Expart { Me.Pheraphat Tuanjit )
Manager, Division of Calibration Labaratory

Date of Issua: 25 June 2021 Respansible for the Technical Management Team

The are for of 95 B,

This Certificate is isSued in accordance with the canditions of sccreditation granted by the Thai Labaratory Accreditabon scheme which
hag aesessad the meesurement capebility of the laboratary and s tracesbility to recognized national standards and to the units of
realized at the cos rational standards laboratory. This pedtificate may not be reproducsd othe than in ful

Egept with the prine written approval of the Mational Food Institute, .
I wenEstATURY

o
=h/

Verification Report

Certificate Mo.: 2103014-001-02
Equipment: HEATING BLOCK DIGESTION
Moced: DKLID Senal No.: 213517

Resolution; 1 C IDNo: UAEWAS.D0S/2555
Manufacturer: VELP SCIENTIFICA

Date of Calibration: 4.7 June 2021 Page 2of 4
Location: Calibration Laboratory, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature [ 25 £ 3 ) °C

Relative Humidity { 5 15 )%

Line Voltage [ 220 + 10 ) Vel

Condition of this results of Callbration:
1. This instrument was calibrated by insert standard thermacuples type A inio s heating biock digestion and
compared 1o temperature obtalned from relerence standards thermometer st calibrated point,
= The temperature scale used was based on 175 - 50,
Al gata show below were final values and the Initial cata may be obiained upon request.
2. Referance Standand Instrument :

Instrument Model Serial No. Certificate No.|  Due Date Thraugh
Tigital J4ITIAHS01A = M. Tochrical
TC21/0041 24-#or-2022
with Thermacoupie 'I\lTl'. LS TC#104-180 / CHEL0L-203| u Center Laboratory

3. This certificats is traceabie to internationa! system of unifts {51 Linits).
4. Thes cerdficate was certified only for the instrument we calbirated.
5. Thés nesult af calibratan was faund accurate as shown on date and place of colibration only.
&, Condition of Cattrated tem :  Good
ULIC* Descrgtion
Time of Aacord Hour 30 Minute A e

7. Result of Calfration : Without adpustment After agfjustment

oo

F-C5-032 Ranvision; 00 Date: 141261

Verification Report

Cartificate No.: 2103014-001-02
Equipment: HEATING BUCCK DIGESTION
Model: - DKL20 Serial Na.; 213517

Resolutian; - 1 C  IDNou UAEWAS.ODS/Z555
Manufacturer; VELP SCIENTIFICA

Datz of Calibration; 2,7 June 2021 Pagu3afa
Calibration point: I T
Calibration resuit:
af
uuc* UUC* Readin i Standinl Uncertai
Pate o o | S (40) | oo oc)| iy
t 380 379 - 380 D53 38317 18
2 380 379 - 380 032 3316 18
3 380 379 - 380 [ET] 382,56 18
4 380 379 - 380 018 3813 18
5 a8 379 - 380 38297 18
& 380 379 - 380 38265 1.8
7 380 379 - 380 38257 18
B 380 379 - 380 28395 1.8
) 380 379 - 380 38117 18
jir} 380 379 - 380 38114 19
11 380 379 - 380 38253 18
12 380 379 - 380 381.56 1.9
13 380 379 - 380 38225 1.7
14 EL 379 - 380 383.00 17
15 380 37% - 380 38308 1.7
16 380 379 - 380 18178 Ly
17 360 379 - 380 3B2.99 17
18 380 379 - 380 383.24 17
19 380 379 - 380 J80.98 17
20 3 7% - 389 0.31 JB253 Ly |
Hote:
= AIC* = Uinit Under Calibration
degth of sandarg I tube [eved high of sand b8 aqual hester plate of UUC,

- Stability = One-half of the greatest masimum differonce of measured temparatures at one sensars,
for at least half an hour after reaching steady state.

@ AL

FESA112 Rarvisior: 0 Tate: 141261




Verification Report

Certificate No.:

2103014-001-02

Equipment: HEATING BLOCK DIGESTION

Model: DKL

Serial No.: 213517

Resaltion: 1 T ID Mo UAEWASD05/2555
Manufacturer: VELP SCIENTIFICA

Date of Calibration: 2,7 June 2021 Fage dofd
Calibration point: 380 g
Callbration result: Continsed

Figure 1. Location of Reference Standand and iock Diagram of Degestian Unit

TOP VIEW

OO0
OOOOO

0l010]00
Bl01010l0

1070

Reemark: Eited 12 Na. from UAE. WA, DOG/I555 10 (1E. WS 005/ 2558,

Bote!
= UUC® = Uns Under Calioration

depth of standard

in tube fevel high of sand is equal heater plate of UUC,

- Stability = One-half of the greatest maximum difference of measuned temperatures at one sensors,
for at seast half an hour after reaching steady state.

The report uncartainty of measurement was based on standard uncartsinty multipliad by coverage factar
prosiding & leved of confidence of appeoximataly 95 %,

Lanem-mu

TECHNOLOGY PROMOTION ASSOCIATION (THAILANTD- JAPAN)
CORHATE SERVICES 3
T PATTARAKARN

QUIPMIENT ¢,

WBL-TIR-TI RS
e BHATIM beva

Cert. Mo.: Z1TMT0E
Page.: 1 of 3

Certificate of Calibration

Equipmant ; Incubatar

Manufacturer Mamrmnar

Model ; IPP2ED

Serlal No. : VE15.0187

1D No. : UAE MIC.003/2558

Submittad by : United Analyat and Engineerdng Consultsnt Co, Lid

3 Sed Udomeuk 41, Sukhurmvit Resd,
Bangehak, Phrakhaneng,
Bangkok 10260

Location : Microbiology Laborstory
Received Order : 21 Apdl 2021

Calibration Date ; 21 Aprl 2021

Ambient Temperaturs - (26+10)"C

Ralative Humidity - (60 +£30)%

Calibrated by Hritsada Chaitrung
Approved by ©

Approved Sigratory
{ ) Pomthippa Tameyakul
(/) Males Buthruea
() Suwit Imjsi

Issue Date S May 2021

95%

Lanen's‘bimuqu

[ E—
FCS 017 Resinian: 00 Data) 141261
A 0027809
-
"@1\
Equipment : Incubator Gart. No.: 21TM70E Equipmant : Incubatar Cert. No: 21TM708
Condition As-Recelved :  LUsad itlam Page.: 2 of 3 Conditien As-Recelved : Used Ham Page.: 3of 3
Reference : 2104-00180C-1 Refarence : 2104-00180C-1
Procedure Used :- Result of Calibration :- 1 *} Without Adjustmant
Calibration were ising CP-OT0Z to direct Function of UUC* : Temparaturs Source
melhed with Data Acg which with Detestor | RTD } [ Catibration | UGG uuce Temperature Tamperature Overall Coverage
Tha tampersiure scale Used was based on ITS-60. Point | Setting | Reading stability uniformity | Variation | ™| Factae
Cone of this result of {"c} ("G} (%) (£°C) {'c) {c) (G} i
1. Reference standard instrument.- 35,0 a80 350 011 036 0.85 0,30 2
Instrument Serial No. Cert. No, Traceable Due Date -
1) Data Acquisiion MY44050450 21LM4 NIMT 08 Mar 2022 G ol Meesied Tesyuratiry( "G )
2. Thie certification is traceable 1o the S1 unit, J.’olnl Poakian
3. This certificale is valld only to tha item calibrated on date and place of calibration, () Lozl o L % T & [ & [ 11 3 [ v
350 34946 | 36035 | 35170 | 35087 | 34899 | 35121 | 34745 | 35004 | 34884 |

Romark : NIMT | Nabtional Institute of Metrology Thailand

Result of Calibration 3= {*) Without Adjustment
Function of UUC* | Temperature Source
Freah air setting : Close Envircnmant during eafibration
B Beglnning Fintshed
i . Temp. [ °C } 24 23
REL Humid. | % } &0 B3
(AC Sugply | Valt | 223 224
R Position: | Fel-St.
= e
1 19-14RTD-01
2 19-14RTD-02
" 3 19-14RTD-03
Probe Instaliation Datails : Dimension of Chambar | Ld TRRTLO8
a= 0 om D= 0s  m 5 18-14RTD-05
Bt em We i [ 19-14RTD-06
N 10 em M oEe  m 7 21-14FTDO7
Cagaclty= 026 m® 18-14RTD-08

Lanms‘l:icmu

a 1052708

Avarage® ! The sverage of 30 velues in each posiion

Temperature stability : One-half of the greatest i of at ary ona SEnEor.
T + The of &l any sensors and the measurad
tomparalure at the reference location which are cbsarved &l the sama time or &l as close &n obsarvabion lime as
possibls o the 1emp pattam or
Owverall Variation : The Difference of the
uue* @ Unit Under Calibration

Mota The reported uncertainty of measurement was includad stabifly and exchded unifarmity

witnin the chamber under steady-stals conditions,

and minimasm d 3

The reperied uncertsinly of measuremant was besed on & standard uncertainty mullipiied by = coverage
factor k, providing & level of confidence of approsmately 85 %.

-alio-

LONET tl

a 1052707




NLEANE

Cert. No.: 21TM 13551

Page.; 10of 3

Certificate of Calibration

This Cariificate was issued to repiacs to the Cerlificale Mo, 21TM1355

Equipment : Water Balh

Manufacturer : Memmari

Model : wa 14

Berial No. © 101.0568

1D No. © UAE MIC 0042544

Submitted by ; Uniled Analyst and Enginesring Consultant Co. Lt

3 Sor Udomewk 41, Sukhumvit Road,
Bangehik, Pheskhancng,
Bangkok 10260

Location : Microbiciogy Laboralory
Recelved Order : 14 July 2021

Caiibration Date ; 14 July 2029

Ambient Temperature : (2B £10)C

Ralative Humidity : (50 +£30 )%

Calibrated by : Preacha Hiahib
Approved by 1

Approved Signasary
{ ) Pomithippa Tamayakul
() Malee  Butkruea

{ ) Suwit Imjai
lasue Dats 30 Juby 2021

e Uncertninties are for o conlidence probability of approximately %5 %

@
Equipment ; Water Bath Cart, No.: 21TM13851
Conditlon As-Received :  Used item Page.: 2of 3
Refaroncs : 2107-03180C-5
Procedure Used :-

Calibration were conductad uaing In-house p CP-OTo4 o direct

maasuremant method with Data Acquisition which connected with industrial Platinum Resistanos
Thermameder | IPRT |
The temparature ecale used was based on ITS-840.

Condition of this result of sallbration

1. Refarence standard Instrument:-
Instruma: Modal Serlal No, Cert. No. Due Date
1} Data Acquisition 340724 MY5T013623 21LM3 26 Feb 2022

2. This cerificats is valid only to the item calibrated on date &nd place of catibraton.
3. This cerification is traceable to the Intemational System of Uit

Result of Callbration :- {® ) Without Adjustment
Function of UUC" : Temperature Sourca
Environmental AC Voltage Supply
ey { %RH. | { Vot )
Baginning of Calibration 25 54 20
Finished of Calibration 25 57 22
Ref. Std.
Posltion : SN
L TSI A Tr 1 SAGRLIHn
s 1 Sy 2 ; A 2 4804539-007
P ; 3 4804538-008
= — - 7 4 4804539-008
Siret ) 4804539-010

. .
wnaslumunu wnaslaumuny
A 0030834 a 1065656
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN,
CORPOMATE SERVICES UIPSIENT CALIMATION AND TUSTING SENVICTS
R14 PATTANAKARN ROAD 5l ANIL RARCKDK 1025
Equipmant - Waler Baih Cert. No.: 21TM135511 THL. (13- HO0-2
Condition As-Recelved : Lsad llem Page,; 3of 3
Reference : 2107-03180C-6
Result of Calibration == | * ) Without Adjustment Cert. No.: 22TM563
Funetion of UUC" Tamperature Sourcs ~ . FalR T . Page.: 1of 3
Certificate of Calibration
Calibration uuec* uuc* Average* Standard Reading [ “C )
paint Setting Reading Posltion
tc) (e (e} 1 [ 2 | a [ 4 T stely Equipment : Incubalor
[ 95 .z 412 41418 | 41378 | 41374 | avad7 | 4raz0
- Manufacturer Memmert
Calibration A Coverage
Unilfarmi Stahillt
point nifarmity ¥ Uncertainty Eactor o
(e ey ) (s7e) 7 el © PP 260
415 | D084 0.043 0.15 2 .
Sarial No. VE15.0187
Average® | The average of 30 values in esch position,
i ty: The i i of at any sensors and the measured lemperaturs D No. ; UAE MIC.003/2559
ai the reference location which are cbserved i the same time or at as cicas an observation me as possiblo
o the patlam or ganeity within the chamber under steady-state conditions, Submitted by : United Analyst and Engineering Consullant Co., Lid

Stability : One-hall of the greatest of 8l any one probe
uue® : Unk Under Calibwation
Note : The reported uncertainly of measurement was included stabliity and excluded unilamity

The reported uncariainty of measurement was based on & standard uncerainty multiplied by o
coverage factor &, providing o leved of confidence of approximately 85 %

-olo-

wnaslumunu

a 1065655

3 Sol Wdomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,

Bangko 10280
Location : Microbiology Leboratory
Received Order ; T April 2022
Calibration Data - T April 2022
Ambient Temperature : (26210 }°C
Reftative Humidity : (50230 )%
Calibrated by : Prawit Sodeviichit

Approved by ;

Approved Signatory
{ ) Pernthippa Tameyakal
1) Male Bulkrues
{ ) Suwit Imjai

Issue Date : 18 April 2022

re for a babiility of innitely 957

@naslunugy
A 0040248




Equipment : Incubator Cert No.: 22TMBE3

Condition As-Recelved :  Usad liam Page.: 2of3
Reference - 2204-00160C-1
Procedure Used :-

Cafibration were conducted using calibralion procedure CP-0T02 aotordeng lo dirsct maasuremant
method with Data il ‘which with T ture Detector { RTD ),

The lemperature scale used was based on ITS-30.
Condition of this result of ealibration
1. Reference standard Instrumant:-

Instrument Model Serlal No. Cert, Mo, Due Date
1 ) Data Acquisition 348704 MY44087817 211810 20 Jul 2022

2. This cerificate is valid only to the item calibrated on date and place of cabibeation
3, This cerification is traceable to the Intermnational System of Unit

Result of Calibration :- i ® ) Without Adjustment
Function of UUC* : Temparature Source
Frash alr setting : Close Environment during calibration
0 [ ®oginning | Finished
Temp. {°C ) 26 il
REL.Humid. [ % } 80 &2
AC Supply ( Volt | 220 220
"
Pasition : Ot St
1D Ne.:
1 15RTD2/M1
2 15RTD2!12
= 3 15RTD2/13
Probe Installation Detalls : Dimension of Chamber : 4 15RYD214
= %b am 6 5 15RTD2(15
B= 50 om 06 m & JarE
c=  &D  am i o8 m 7 1SRTD2I17
Capacity = 098 m B 16RTD2/18
| Bl 15RTO21S

tanms"bimuqu
a 1104310

Equipmant : Incubator Cert. No.: Z2TMS563
Condition As-Recelved : Usad [tam Page.: 3of 3
2204-001860C-1

1 (") Withoul Adastment

Function of UUC* : Temperature Sourcs

Fresh air setting : Glosa

Calibration | uuc* uuc* Temperature Temperature Ovarall .| Coverage
Paint Sefting | Reading stability uniformity Variation | Factor
c) ('ch {'c} [£°C) 1c) t*c) (£C) L3
350 380 35.0 0.12 053 0.79 0.30 2

Calibration Measured Temperature | °C |
Polnt Paosition
e} 1 [ 2 T 8 T 4 T 5 [ & | 7 [ &8 st
350 35170 | 35167 | 34838 | 34844 | 34816 | 34854 | 34584 | 34730 | 34.780

Average* ; The average of 30 values in each position.

Temperature stabliity : One-hall of the greatest i af 8t any ona sensor,
T ity : The i i of d al any sensors and the measured
temperalure at the reference kocation which are cbserved at the sama bme or &t as close an obeervation time as
possibla 1o ther pattam ar within the chamber under steady-state conditions.
Overall Variation : The Difference of the and minimum
uuec* ; Unit Under Calibration

Mol The reported uncertainty of messurement was included stability and excluded uniformily

The reported uncartainty of measurement was based on a standasd uncerlainty multiplied by a coverage
factar k, providing a level of confidence of approximataly 95 %

-ollo-

wnaslumuau
a 1104309

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 81, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAE.WAD.D04/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 23 November 2021
Date of Calibration: 24 November 2021
Calibrated by  mrworapab Sooktang Approved by
Sclantist { Mr.Pheraphat Tusnjit }
Manager, Division of Calibration Laboratory
Diate of Tssue: 30 November 2021 for the Technical Team
The are for of. 95%

This Cenificate & ssued In accandance with the condtions of acorediation granted by the Thai Laborstory Accreditstion Scheme
winich has assessed tha measuremaent capatdity of the laboratony and its trecesbility to recogrized nstiansl standards and to the
urits of measurement resized ot the cormespanding netionsl Standards faboratory. This camificata may not ba n ather
thar in full excent with the pnoe written approval of tha National Faod Irstituee.

F-C5-009 Revision: 00 Date: 14-12-61

Thailand \/

- 0fi

Calibration Report

Certificate No.: 2200708-001-01

Equipment: Electronic Eatancs Manufacturer:  METTLER TOLEDD
Model; A 105 06 Rusolubions 000001 ¢/ 90001 g
Sarial Me.t 11ZI0046 10 Nour LIKE WAL/ 2546
Capacity: 110 g
Date of Calibration: 23 soember 2031 Page 2ol 4
Environment Condition: ambect Temperstire: 220 = 05 T Resiwebimide B+ 1 W
Place of Calibration: ‘Batance Rioom, UNITED AMALYST AND ENGINDERING CONSULTANT £0,LTE.
ition of Equk
Condition of This Results of Calibration:
1. Caflration Mathod: FI Mathod WeMBDI1  IrHouss Moshod Sased on LIAS Lab 34 1 2008

2 Rafirenes Landands:
Rafarence Standard ~ Model Serial No,  Calibrated By  Certificate No. Due Date

Sanclard Wisgnt Cess E2 15mg 15080 Tes H0L1195S 26 Hoveminer 2028
Seancdard Wikght Qs E2 15005 15852 TS HA0LLIEE 26 Koweminer 2028
Ingtrument Madel Serial No,  Calibrated By  Certificate Mo, [Due Date

Trerm-Hugro Meser 1AL wedd, BTHOMNES Qe Rabom QRIL-029T 15 Fabnary 2022

3. This cortification i traceste to 51 UNIT
.

5. This nesut of calbration odme oibrtion onky
Calibration Results;
1. Repeatability of Reading:
Mominalvaks | g | Raading L9l
15 0.0000057
0 0.000084
= 0.000053
160 0.000048
2. Off-Center Error:
Amamel S0 g wasplaced and moved 1 various pastion o pan,
The halancs reading otéained 1§ gven in tha tabie.
@ o o o
e L2
o w ga
il ]
1 1 1 + 5

su0m00 | moom | angess | smoono | easses

F-L5-012 Reveson: 00 Date: 14-13-61




METTIRITS 1S
TALITIATION 3641

stry, Thalland \/

- nfi

Calibration Report

Certificate No.:
Equipment:

2200708-001-01
Bectronk: Baeroe Mansfacturer:  METTLER TOLEDO
Model: A 105 DR Resolution; 000001 o/ 00041 g
Sorial Ko: 1127100406

Copncity: 110 g

1D Now: UAE WACLDO4/Z545

Date of Calibration: 28 Movember 2321 Page 3ot d
Calibration Results;  (Continued)
Calibration Range:  0-100 g
Calibration Adjustment: Intermal Calibration
3. Departure from Nominal Valoe: { Range: @ - 30 g ; Resohtion: 0.00001 g )
Hominad yslue Stzndand Velue Auerage Resding Comecton Umestainty Corverage Factor
[ g [ [ g 3 1 + g ) &
tnicas 0.000000 0.0:000 0.0000059. 200
o 0900 003050 2000011 L%
a0z 0035957 002000 om0012 200
[ 0.05001 00500 w001t 200
ol 615002 010080 000012 200
[ 0.200005 10,2000 0000011 200
o5 ] 0.5:000 0000034 200
1 0.959988 L0600 G0 200
2 1,959 Lgzam a.000019 200
3 4.95097 4.9 a0uz 200
i 10,000025 .05 L0074 2
n 20.000037 18.99951 000003 200
an 0000063 30.00000 000306 000013 200
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National Food Institute,

Calibration Report

2200708-001-01
Seconic Exiance: Manafacturer;  METTLER TOLEDD
Madal: A% 105 DR Ressdation:  1L0C031 gf 0.0001 g
Serial Noul 1122100900 10 Mot VAL WACLO04/ZEHE

Capacity: 10 g

Date of Calibration: 24 Novermisr 2031 Paged of 8
Calibration Results:  (Continued)
Calibration Range:  0-100 ¢
Calibration Adjustment: [ntermal Calibration
3. Departure from Nominal Valua: { Range: 31 - 100 g ; Hesdiwon: 00001 g )
Mormingd Valus Stardard Vaue Moerage Reading Comection Uncertainky Lowerage Factor
] [ Lg ] L g} 1 g ) k
40 4000000 fpogt 000034 200
45 .50 00001 000015 200
@ 49,3995 0.0001 000016 200
] .07 000 000036 00
] 60,0002 00001 10,0001 200
s 500000 00008 00018 200
n _POG003 00008 0.0:030 200
75 7500001 00000 00030
£ 800005 0,000 .oz 200
= 0003 0000 00052 200
] B5.9599 (i 0002, 200
160 50057 0,000 0.00030 208
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
COMPORATE SERVICES 3 FQUIPVINT CALIBRATION AND TESTING SERVICES
¥ AR = st I. “ i NG Equipment : Autociave Cert. No.: 20TM405
Model : CL-40L Page.: 2of 3
Serlal No. : BOZEE4
D Ne. = UAE LAB.014/2550
Certificate of Calibration Page.: 1013 Aert i TR i
Calibration Data : 27 Fabruary 2020
Equipment : i ionte Referance : 2002-0T840C-5
Procedure Used :-
— o Calibration were conducted using !n.-hnuﬁn f CP-0T03 1o direct
measurement method with Data which with Thi Type T
The lemperature scale used was based on 1TS-80,
Sorlal No. : BO2664 Condition of this result of callbration
1. Reference standard instrumant:-
ID Ne. : UAE LAB.014/2550 Instrumant Serial No. Cert Ne, Tracoabis Due Date
1 ) Data Acquisition MY 44050450 196278 NIMT 05 Mar 2020
Manufacturer ; ALP 2. Thiés ceriification s traceable to the 51 unit
3. This resull of calibralion was found accurate as shown on date and place of calibration oniy.
Submitted by : United Analyst and Engineering Conswtant Co, Lid 4. This resutt of caibention covers laboratory sutociaves for the sterilizatlon of goods and matarial which
3 Boi Ligomsuk 41, Sukhumyil Road, could be Infected with organisms categorized as Hazard Group 1, 2 and 3*°
Bangchak, Phrakhanong, [(r=C i of to hazerd and calegenies of conlainment, second edition, 1990 )
Bangkok 10260 It does nol eover autoclaves for use with material infect with organtsms in Hazard Group 4, for which
Location : Air Analysls Linit complabe i and flization of infected s i to be essantial.
This resull of calibration doas not apply to sterilizers or disinfeclers used for medical, dental, pharmaceutical
Ambiont Temperature 1 {(2%:10)C ar valarinary purposes which are direciry concerned with patiant care, or those used for fabrics subjectad 10
Relative Humidity : (50+£30) % starilization which are required 1o be dry al the end of cycla.

Callbrated by | Tawalchai Parma

Approved by ©
Approvad Signatony
{ ) Pamihippa Tameyaskul
() Malea Bulkruea
1) Suwit Imjal

Issue Data : 4 March 2020
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Ramark ; MIMT @ Nalional Institule of Matralogy Thalland.
Result of Calibration == (=) Without Adjusiment
Function of UUC* ; Termperature Source

E‘ﬁt‘l R :

BN (‘C) [(%RH)[ (var)
Beginning of Calibration | 24 [ 240
Finished of Calibration 23 BE 240
Pasition Deseription =y Flu Sicl
1= Center of chamber 19-14TC-04
2= |Temperalure sensor 19-14TC-05
d= |Exhaust pori 19-14TC-D8
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Equipmant : Autoclave Cart. No.: 20TM405

Maodel : CL-40L Page.: Jof 3
Serial No. | BO28E4
D No. : UAE LAB.014/2550
Manufacturer : ALP
Received Order : 26 Fabruary 2020
Condition As-Received :  Usad llam
Calibration Date : 27 February 2020
Referance : 2002-07340C-5
Result of Calibration :- 1" ) Without Adjustment
Set: T = 18 °C
pariod = 15 minute
uuc* uuer Average” | Pressura Coverage
Setting | Reading | Position | Standard :ming Sabiity Reading Uncartalnty Factor
{"C ) () {°C) (£"C)| (MPa) [£°C) k
1 116.594
116 116 2 116.430 018 0.08 n8g 2
3 116.361

Operating parametor Set  Tomperature = 122 ¢
lization period = 16 mimste

Uue | uuer Avarage® — TPressura T Coverage
Sotting | Reading | Position Sunwd::aalng AU\ i | T | e
i'e) |ty ("c) (2| (MPa) | (27 &

3 2247
122 122 2 122301 017 | o2 11 2

3 T22.285

Average® | The average of 30 values In each position

Stability : One-haff of the greatest i iff o ] at any one probe
ULC® : Unit Under Calibration

Mote ; The repored uncertainty of measurament was included stability and excluded unifarmity |

The reparied uncerlainly of measuremenl was based on a standard uncerainty multiplied by a
eoverane laclor K, providing a level of confidence of approsimataly 35 %,
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