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3 United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acld Digestion of Sediments, Sludges, and Soils,
SW-846 Method 30508, 1596,

4. Urited States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chamical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equillbrium Hearspace Analysis. SW-846 Method 50214, 2018

& United States Enviranmentsl Protection Agency, Test Methods for Evaliation Solid
Waste Physical/Chemical Methods,  Inductively Coupled Plasma-Optical  Ernlssion
Spectrometry. SW-B48 Method 60100, 2018,

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

7, United Statas Environmental Protection Agency. Test Methods for Eveluation Solid
Waste Physical/Chemical Methods, Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry, SW-B46 Method 82600, 2018

8 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Plyscal/Chemical Methods. Soll and Waste pM, SW-846 Method §0450, 2004 =
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1| Aluminurm Digestion, Inductively Coupled Plasma Method'™
2 Copper 1) Digmstion, Flame Atomic Asorption
Spectrometnc Method'™!
2) Digestion, Indugtively Coupled Plasma Mathad
3 Irer 1) Digestion, Flame Atomic Absorption
Spectrometric Method!!
2) Digestion, Inductively Coupted Plasma Method!
4 | Molybeerum Digestion, Inductively Coupled Plagma Mathod"!
pananily (sasrarn) S 1 3inn
il ARy ECE e
1 Owides of Nitragen Abeorption Sampling. lon Chromatographic Methad™
i du 6 T98n73
it aruniy el
Alusminum Bigestion, Inductively Coupled Plasma Method ™
2 Coppef 1) Digestion, Flame Atomic Absorption Spectrometric
Method®*4!
2) Digestion, Inductively Coupled Plasma Method™
3 lrair 1) Digestion, Flame Atemic Atsorption Spectrometric
Methed™*
2) Digestion, Inductively Coupled Plasma Mathod™
I Medybdenum Digestion, Inductively Coupled Plasma Method™®
5 pH Electrometric Metnod™
[ TPH (C5-Ca) Equilitrium Headspace, Gas Chromatogaphic/Mass
Spett!wnetdc Method™?

narzhede L—\ : ;% R
1. APHA, AWNA, WEF. Standiard Metherls for e JIW&P"

Wastewater, 24" ed. Washinglon, DC APHA, 2023,
2 United States Environmenital Protectlon Asency. Standards of Performance
for New Stationary Sources, 40 CFR 60, Appendix A, 2023,

3, United States..
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1 Aldrin

2 | Arsenic

3 | Banumi

| OeBHG

5 | Pk

6 |deHc

7| y-BHC

8 | Blachemical Oxyeen Demand

9 | Cadmium

10 | Chemical Owyser Demand

11 | Chlardane
12 | Chromium

1% | Calor

14 | Copper

15 | Cyanide

16 | o,p-DOT

17 | 8.4-DD0D

18 | 4.4-DDE

19 | 4,4-DOT

20 | Digidrin

21 | Endosulfan |
22 | Endosulfan Il
23 | Endosulfan sulfate
24 | Endrin

Liguic-Liguid Extraction, Gas Chrematographic Method™
1) Digestion, Hydride Generation/Atomic Abisorption
Spactrometric Method™

1) Digestion, Inductively Caupled Plasma Method™
Digestion, Inductively Coupled Fiasma Method™
Liquid-Liguid Extraction, Gas Chromatographic Method
Uiquid-Liquid Extraction, Gas Chramategraphic Mathod™
Liquid-Liquid Extraction, Gas Chramatographic Method™
Liquid-Liquid Extraction, Gas Chiomatographic Method'
1) 5-Day BOD Test, Azide Modification Method™

2) 5-Day BOD Test, Membeane Elactrode Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method

1) Closed Reflux, Titrimetrc Method™

2) Closed Refius, Colorimetric Method®!

3) Open Reflus, Titimetric Method™

LguichLiguid Extractian, Gas Chromatographic Method™
1) Digestion, Direct Air-Acatylene Flame Method!™

2} Digestion, Inductively Coupled Piasma Method™
ADMI Welghtad-Ordinate Spectrophotometric Method™
1) Digestion, Direct Air-Aeetylene Flame Method™!

2} Digestian, Inductively Coupled Plasma Methad™

1) Distittation, Colormetric Methad!®

7} Total Cyanide after Distillation, by Flow Injection
Analysis Mathod™

UequicHLiquid Extraction, Gas Chiamatographic Method'™
Licuiich Licuid Extraction, Gas Chromatographic Method!
: Extraction, Gas Chrematogra ic Method™ |
tractigr, Gas Chypmiatographic Method™
e ol dgrgH O LB

Chramatographic Method™!
Liuith-Liguid Extraction, Gas Chromatagraphic Method™
Liquid-Liquid Extractian, Gas Chramatagraphic Method™
LiguiehLquid Extraction, Gas Chromatagraphic Method'™

|

25 Endrin aldebyds
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12

3

Acenaphthens

Acetone

Anthracene

Artimory
Arsenic

Atrazing

Barium
Benzlalanthracene

Benzerie

Benzo(biflunranthene

Benzolk)fuoranthene

1] Liguid-Liguid Extraction, Gas Chromatographic
Method"™

2) Liquid-Liguid Extraction, Gas Chomatographic/Mass
Spectrometric Methad®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methed™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method"

2 Liquic-Liquid Extraction, Gas Chromatographic/Mass
Spectromaetric Method™

1) Liquich-Liquid Extractian, Gas Chromatographic
Method™!

2} Liouid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Mathod™

Digestion, Inductively Coupled Plasma Mathod™

1} Digestion, Hyckide Genaration/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method®
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad'™

Digestian, inductively Couplad Plasma Mathod™

1) Liquid-Liquid Extraction, Gas Chromatographic
Methad™

2 Liguid-Liguid Extraction, Gas ChromatographicMass
Spectiometric Methad™

Purge and Trap Gas Chromatographic/Mass
Spectromatric Mathod™

1) Liquid-Liguid Extraction, Gas Choenatographic
Method™

2) Liquid-Liguid Extraction, Gas ChromatographicMass
Spactromptric Me zﬂ

1 '—lqtﬁdu% rn&h‘h Gas cm:ma%,;ﬁ“;_"'_'_
e e, LT (1A
Spactmmetric Melhod™

LiguicLiguid Extraction, Gas Chromatographic/Mass

Spactrometnic Method™
e

A mruniy et
25 | Endrin aldehyde Liuid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distiltation, Colorimetric Method™
27 | Free Chisrine 1) ladornetric Method®
21 DPD Ferraus Titimetric Method™
28 | Heprachlor Uquid-Liewid Extractian, Gas Chrormatoeraphic Methodt®
29 | Heptachlor Eposice Liguid-Liquid Extraction, Gas Chromatoeraphic Method™
30 | Hexavalent Chremium Colodmetric Method™
3 | lLead 1) Digestion, Direct Ai-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Methad™
32 | Manganese 1) Digestion, Divect Air-Acetylene Flame Method™
2 Dlgestion, Inductively Coupled Plasma Mathad™!
3 | Mercury [Cigestion, Cold-Vapar Atomic Absorption Spectrometric
Method™
3 | Mathoychior Liquic-Liguid Extraction, Gas Chromatographic Methad™
35 | Nickel 1] Digestion, Diract Alr-Acetylene Flame Method"
2} Digestion, Inductively Coupled Plasma Method™
3% |Oil & Grease 1) Llepied-Liculdl, Partition-Gravimetric Mathad™
2) Sowhlet Extraction Method'
37 |pH Blectrometric Methed"
38 | Phenals 1) Distiltation, Chigroform Extraction Methed"!
2) Distillation, Direct Photomstric Method™
39 | Selenium 1) Digestion, Hydride Generation/Atomic Absoaption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!
40 | Sulfide 1) ledometric Methed™
2 Methylane Slue Method!"
a1 | Temparatute Laboratony and Field Methods™
@2 | Total Dissolved Solids Dried at 180 “c™
43 | Tatal Keldahl Nitrogen Serni-Micro-jeldanl Method™
4t | Total Suspendad Solids Dried from 103 to 105 "t”
45 | Trivalent Chromium
Cnlnnmemc and Caloulation'™
8 | Zin 1) Digestion, Direct Ar-Acetylene Flame Method
2) Digestion, Inductively Coupled Plasma Method™
ot
=
Al
-
iy i el
14 | Benzola)pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquic-Uguid Extraction, Gas Chromatogrsphic/iass
Spactrometric Method™
15 | Benzolgh,iperylene 1) Liquiel-Lieuied Extraction, Gas Chromatographic
I\hthudm
2] Liqued-Liguiel Extraction, Gas Chromatographic/Mass
Spectrometric Method'
16 | Benyllium Dfgesstion, inductively Coupled Plasma Method!™
17 | Bis{2-chloroethylether Linuist-Liquid Eatraction, Gas Chromatographic/Mass
Spectrometric Method!
18 | Bisl2-ethylheoyljphthatate Ligquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad'!
19 | Bromedichloromethane Purge and Trap Gas Chrematographic/Mass
Spectrometric Method™
20 | Bramaform Purge and Trap Gas Chromatosraphic/Mass
Spectrometric Method®
21 | Butanol Purge and Trap Gas Chyomategraphic/Mass
Spectrometric Method™
22 | Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromietric Mathod™
73 | Cadrmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Mathod™
3) Digestion, inductively Coupled Plasma Methad®!
240 | Carbazole LiguidLiquid Extraction, Gas Chromatographic/Mass
Spectromatric Method™
25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass
Spectrometric Methed™
26 | Carbon tetachiorice Purge and Trap Gas Chrormatographic/Mass L
sm: a # a -~ ja AT
27 | thlordane ) 4‘ ﬂ "cmmh:é'e 3
R s
2) Liquid-Liquid Estraction, Gas Chromatographic/Mass
Spectrometric Method™!
26 | pLhioroaniline Licpad-Liquied Extraction, Gas Chromatagrephic/Mass
Spectrometric Method!™

18 Benzolajmmene. .

Aol
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W ey

41

a2

Chlorobenzena

Chiordibromemethane

Chlaraform

2-Chicrophenol

Chramium

Chramium (i)

Chramium (V)
Chrysene

Cyaride
240

ooT

Diberz{a, hlanthracens

Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod !

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Furge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

LigguichLiguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method"

2) Digestion, Inductively Coupled Plasma Method'

1) Drgestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation'®!

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

1} Liguid-Liquld Extraction, Gas Chiomatographic
Method'™

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

Distillation, Colorimetric Method™!

Liguid-Liquid Extraction, Gas Chromatoeraphic Methad™
1) Liguid-Liguid Extraction, Gas Chromatographic
Mathod"!

2) Ligquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method

1) Liquid-Liguid Extraction, Gas Chramatographic
Method

2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad!

1) Liguich-Liguid Extraction, Gas Chromatographic
Method!!

2) Liduid __‘taa Chromatographic/Mass

e S
‘ULI wmmﬁm}gﬁ@gaq -4_

+
st

2? Liguidh-Linuid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

)

s
2 Chiorobenzens.

43 Dinbutyl phthalate



iy

TN

FWhanol

43

a3

a7

a8

49

50

51

53

55

56

L1

59

&0

Din-butyl phthalate
1,2-Dichlorobeanzens

1, 3-Oichlorabenzene
La-Dichlorobenzene
33" Dichlarobenzidine
L1-Dichiomethane
1.2-Dichloroethane
1.1-Dichlatosthylens
cit-1,2 Diehlorosthylene
trans-1,2-Dichlomethylens
2,4-Dichlarapheansl
1,2-Dichloropropans
1LADichlomeprogans
L3-Dichlorapropens

Diglclrin

Diethyl phthalate
2.4-Dimethyiphenal

#£4-Dinitrophenol

Liguid-Liguid Extraction, Gas Chrimatographic/Mass

Spectramatric Method™

Purge and Trap Gas Chromatographic/filass

Spectrometric Methad®™!

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method'?

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

Uguid-Uguidd Extraction, Gas Chromatographic/Mass

Spectromietric Method™

Pustee and Trap Gas Chromatographic/Mass

Spectrometric Methad"!

Purge and Trap Gas Chromatogrmphic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/ass

Spectrometric Methoa®!

Purgs and Trap Gas Chromatographic/Mass

Spectrometric Method™

Liguid-Ligid Extraction, Gas Chromatographic/Mass

Spectrometric Method™

Purge shd Trap Gas Chromatographic/Mass

Spectromatric Method'™

Purgs and Trap Gas Chiomatographic/Mass

Spectromelric Method™!

Purge and Trap Gas Chromatographic/Mass

Spectrametrie Method™

1) Liepuict-Liquid Extraction, Gas Chromatographic

Method™

2 l.iq.lld LIqm! Bctracmr\. Gas Chrmsalngra@-dh\ass
sullow |

eal ke
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!
Liguid-Liguid Extraction, Gas Chrematographic/Mass
Spectrometric Methad!!

»‘

34

61 2,8-Dinitrotoluene..

Ammad

76

8

81

-3

83

a5

O-HTH

Porick

THH

Hexachlormoydopentadiens

Hexachloroethane

Indene(l,2 3-cdipyrens

Isophorane

Manganese

Methaned

Methesgychlor

Methyl brormice

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'

2) Liguid-Liguid Extraction, Gas Chramatographic/Mass
Spectrometric Method™

1) Liguid-Liguid Extraction, Gas Chramatographic
Method™

2) Liguie| eyl Exdraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Ligpuid-Liguid Extraction, Gas Chromatographic
Mathod

2) Linuid-Linuid Extraction, Gas Chramatagiaphic/Mass
Spectrometric Method™

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

Liquid-Liguid Extraction, Gas Chramatographic/Mass
Spectrometric Mathod™

1) Liquit-Liquid Extraction, Gas Chromatesraphic
Method™

2) Linuid-Liquid Extraction, Gas Chromategraphic/Msass
Spectrometric Methad™!

LUiguich-Liguid Extraction, Gas Chromatogaphic/Mass
Spactrometric Method!

1) Digastion, Direct Air-Acatylens Flame Mathod™

2) Digestion, Electrothermal Atomic Absorption
Spectiometric Method™

3) Dhgestion, Inductively Coupled Plasma Mathod™

1) Digestion, Direct AirAcetylane Fame Mathod™!

2) Digestion, Inductively Couplad Plasma Method™
Digestion, Cold-Vapor Atomic Absorption Spectrometric
Methed®!

Puree and Trap Gas Chl'DlTIalﬂgI’aﬂ’u:fM!Si

o
A RT

i : shack s CHrom. i
PR v mngzgf%n:mm
2) Uil Exvaction, Gas Cramatographic/Mass
Spectrametric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!"

-

el

i Arumie FEhArind
61 | 2.8-Dinitrotoluene Liquie-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
&2 | 2,6-Dinitrotoluens Uguid-Liguid Extraction, Gas Chromatographic/Mass.
Spectrammetric Mathod™
63 | Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
64 | Endosulfan 1) Liguic-Liquid Extraction, Gas Chromatographic
Method'!
2) Ligquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
65 | Endrin 1} Liquid-Liquid Extraction, Gas Chromatographic
Method!!
2} Liauid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
66 | Ethylbenzene Purge and Trap Gas Chromatogmaphic/hass
Spectrometric Method™
67 | Fluoranthens 1) Uiquid-Liquid Extraction, Gas Chromatographic
Method™
2) Linyuid-Liguid Eitraction, Gas Chromatographic/Mass
spectrometric Method™
&8 | Fluarene 1) Ligld-Liguld Ex , Gas Ch graphi
Methad™
2) Liquid-Liguid Extraction, Gas Chromatographic/iass
Spectrometric Method™
9 | Heptachler 1) Liguid-Liguid Extraction, Gas Chromatagraphic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™
70 | Heptachler eposide 1} Ligquidd-Liquid Extraction, Gas Chromatograghic
Method'™
2 LIqLid-LIquId Eulractlm Gas Chramatographic/Mass
71 | Hexachlorabenzens ; T
aiiiignney
72 | Hesachlore1,3-butadiene ﬁ:;ﬁ‘&‘?" Top Gas Chiomatographic/ass ="
Spectrometric Method!
73 | n-Hexane Purge and Trap Gas Chromatographic/Mass
Spectrometric Methed™
T QL-HCH
S
shdu Arueiy Fianet
87 | Methylene chioride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"?
B8 | 2-Methylphenol UquidHL.|quid Extraction, Gas Chromatographic/Mass
Spectrametric Method™
89 | 2-Methylnaphthalane 1) Lisuid-Liquid Extraction, Gas Chrematagraghic
Method™
2 Liguid-Liquid Extraction, Gas Chromastographic/Mass
Spectiometric Mathod™
90 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectmometnic Method™
%1 | Naphthalene 1} Liguie-Liquid Extraction, Gas Chrematographic
Metheod™
2} Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectiometric Method™
92 | ickal 1) Digestion, Direct Alr-Acetylene Flame Method®™
2) Digestion, Inducthvely Coupled Plasma Method™
93 | Nitrobenzene cuid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™
98 | N-Nitrosadiphenylamine Liquid-Liquid Extracticn, Gas Chromatographic/Mass
Spectrometric Method™!
95 | N-Nitrosodi-n-propylamine Licuid-Liquid Extraction, Gas Chromalographic/Mass
Spectromatric Method™
96 | Polychlorinated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatographic
< PCB 1016 Method!™
-PCB 1221 2) Liguid-Liquid Extraction, Gas Chiomatographic/Mass
~PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pertachlorophensl Liquick iquit] Extraction, Gas Ga! Chromatngraphic/Mass
‘ .J.H'd A nT
o8 | pH
99 | Pheranthrene 1) L%Wwﬁhlm] f1od
hcdl"'
2) Ligquicd-Liguid Extraction, Gas Chromatographic/Mass
Spectimmetric Mathod'™ J
ooy
sl

81 Methylene chloride...

100 Phenot_
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116

17

118

119
120

121

122

123

124

125

126

28,5-Trichiorophenol

2,6 Trichisrophenal

1,3,5-Trimethylbenzene

Vanadium
Winyl scetate

Vinyl chigride

meXylene

o-dylene

p-Xylane

Kylene (Total)

Liquid-Liquid Bxtraction, Gas Chromatographic/Mass
Spactrometric Method'd

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

Purge and Trap Gas Chromatographic/Mass
spectromatric Method™

Digestion, Inductively Coupled Plasma Methad!"
Furge and Trap Gas Chromatographic/Mass
spectrometric Methad™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

Purge and Trap Gas Chromatographic/Mass
Spectiometric Mathod®!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad'™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathad'™

Purge and Trap Gas Chromatographic/Mass.
Spectrometric Method"!

1) Digestion, Direct Air-fcetylena Flame Method®
2) Digastion, Inductively Coupled Plasma Method™

il (dasiznn druou 25 siunTs

Ay

Al

1

Cadmium

Carbon Monosdde
Chiarine
Chromium

lsskinetic Sarmpling, Digestion, Indutctively Coupled
Plasma Method™

1) liskinetic Sarnpling, Digestion, Hydride Generation/
Atomic Absorpition Spectrametric Method!

2) isckinetic Sarnpling, Digestion, inductively Coupled
Plasma Method™

1) lsekinetlc Sampling, Digestion, Disact Alr-Acetylene
Flame Me‘thad"’ s
2 |su1uoet qdn Inductively Coupled
P e duniignnes
fnstrumental Mnhud" g

Isakingtic Sampung, lor Chmmgﬁpﬁ: Method™!
1) sekinetic Sampling, Digestion, Direct Alr-pcetylene

Flame Method!®! ¥

e

Chraemiurm (#g)...

ATy

izt

Vanadium

Tatal Suspencled Particulate.

Isakinetic Sampling, Gravimetric Method*!

fsokinatic Sampling, Digestion, Inductively Coupied
Plasrna Method™

1) Bag Sampling, Gas Chramatographic Method'™

2) Adsarption Sampling, Gas Chromatographic Method!™

_Aeufgavinaniliba dw 35 e
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sy arminfiy et
100 | Phenol 1) Distillation, Chioroform Extraction Method!®
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectramatric Method™
101 | Pyrene 1} Liguic-Liquid Extraction, Gas Chromatoeraphic
Method™
2) Liquid-Ligquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
102 | Selenium 1) Dhgestion, Hydride Generation/Atamic Absorption
Spactrometric Mathod™
2} Digestion, inductively Coupled Plasma Method™
103 | Siver Digestion, Inductively Couplar Plasma Method'™
104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
105 | 1,1,2,2-Tetrachlamsthane Purge and Trap Gas Chromalograghic/Mass
Spectrmmatric Method!!
106 | Tetrachlorgethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod™
107 | Toluene Pusge and Trap Gas Chromatographic/ass
Spectiometric Methad™
108 | Toxaphene 1) Liquid-Liguid Extraction, Gas Chramatographic
Method™!
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™
109 | TPH (Cy - Cy) 1) Purge and Trap, Gas Chromatographic Method ™4
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Method! 47
110 | TPH (Coq = Cus) Separatory Funnel Liquid-Liguid Extraction, Gas
Chiomatographic Methad™#
11 | TPHACuu ~ Ca) Separatory Funnel Uguid-Liguid Extraction, Gas
Chrematoaraphic Methad™
112 | 1,2,8-Trichlarobanzene F’urgn and Trap GaaChrm\arag;apHchass s
A
i b =
113 | 11,1 Trichlomatha i kg
[ ne - : I!f.%hia_lﬂgnm as
114 | 1,12 Trichlorosthane Purge ST i “‘"“‘u’ugapm:mau
Spectrometric Method™
115 | Trichlarcathylens Putge ard Trap Gas Chromatographic/Mass
Spectrometric Mathiod” y
cpid
116 2,4, 5-Trichlorophanol...
e
L] aEY iRl
6 | Chiamium (ra) 2) Isokinetic Sampling, Digestion, mductively Couplad
Plasrna Method™
T | Cobelt Isokinstic ISarnpling, Degestion, Inductively Coupled
Plasma Method™
B | Capper 1) lsokinetic Sarmpling, Digestion, Direct Alr-Acetyiene
Flame Method™
2) Isakinetle Sarnpling, Digestion, Inductively Coupled
Plasrma Method™
9 | Cresol Abscrption Samipling, Gas Chromatograptic Method™
10 | Dioxing/Furans lsckinetic Sampsting®™
11 | Hydrogen Chioride lsokinetic Sampling, lon Chramatographic Methad
12 | Hyclrogen Fluoride tsokinetic Sampling, lon Chromatographic Method™
13 | Hydrogen Sulfide Absteption Sampling, lodometric Method™!
14 | Lead 1) lsokinetic Sampling, Digestion, Direct Air-Acetylens
Flame Methad™
2) Isakinetic Sarmpling, Digestion, inductively Cougled
Plasma Method™
15 | Manganese 1) lsokinetic Sampling, Digestion, Direct Air-Acetylens
Flame Method™®
2} Isckinetic Sampling, Digestion, inductively Coupled
Plasmna Miethod!™!
16 | Mercury tsakinetic Sampling, Digestion, ColdVapor Atarmic
Absorption Spectrometric Method™
1 | Nicket 1) Isakinetic Sampling, Digestion, Oliect Ali-Acetylone
Flame Method™
2) sokinetic Sampling, Digastion, inductively Coupled
Plasma Mathod™
18 | Cpacity Rirgelmann's Methad™
19 | Gxides of Nivegen 1} Absorption Sampling, Phenaldisutforic acid Method™
2} Instrumental Analyzer Method™
20 | Selenium 1} isokinetlc Sampling, Digestion, Hydride Generation/
Atomit RP ﬂd% Fesretic Method G
e
EIRQEET ot v i
21 | Sulfur Dioxide n Ans“"aa"?a""ﬁ'dﬁ‘gfa‘é"‘m “Tharin mmrr_
Method™
2) Instrumental Analyzer Method™
22 | Sulfurie Acid Isokinetic Samglireg, Barium-Thorin "I'Itr'u'net:ﬂ: Method™
|
23 Total Suspended Particulate.

Aldrin

Antimany

Arsenic

Barlum

Beryllium

Cadmium

Chlardans

1) Waste Extraction, Separatory Funrel Liguid-Liquid
Extraction, Gas Chromatographic Methad™'#*

2) Ultrasanic Extraction, Gas Chromatographic
Methioc***

1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method™ 49

2) Digestion, Inductively Coupled Plasma Method™™

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method 50

2 waste Extraction, Digestion, Inductively Coupled
Plasma Method™-H

3) Digestion, Hydride fatomic Absorption
Spectrometric Method "4

4} Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Inductivily Coupled
Plasma Method™®:

2) igestion, inductively Coupled Plasma Method ™%

1) Waste Extraction, Cigestion, Inductively Coupled
Plasma Methad™

2) Digestion, Inductively Coupled Plasms Method! ™

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric: Method™ 649

2) Waste Extraction, Digestion, inductively Coupled
Plasma Method ™' m‘,;;,_.
i = maﬁ’lgmqm
o) tigestiElidiicliallisien plasma

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatosraphic Method™#2

2) Ultmsonic Extraction, Gas Chromatographic
Method!*2

d
|

IE Chremium..
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Chromiism

Chramium (I

Chrorrium ()

Cabalt

Copper

240

oop

1} Waste Extraction, Digestion, Flame Atomic Atsorptian
Spectrometric Method™

2) Waste Extraction, Digestion, inductively Caupled
Plasma Melmal'“.lﬂ

3) Digestion, Flame Atomic Absorption Spectrometric
Method

4} Digestion, Inductively Coupled Plasma. Method! 19

1) Waste Extraction, Dieestion, Flame Atomic Absomption
Spectrometiic Method; Waste Extraction, Colorimetric
Method, Calculation™ 517

2) Waste Extraction, Digestion, inductively Coupled
Plasrma Method, Waste Extraction, Colormetric Method,
CaleulationPsismn

3} Digestion, Flame Atornic Absorption Spsctrometric
Methicd; Alkaling Digestion, Colorimatric Methad;
Caleutation™ 15171

4) Digestion, Inductively Coupled Plasrma Method,
Alicaline Digestion, Colorimetric Method,

Caleulation!" 2111

1) Waste Extraction, Colermetric Method!™"

2) Allealine Oigestion, Colarimetric Method™"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathod261

2) Digestion, Inductively Coupled Plasma Method™*

1) Waste Extraction, Digestion, Flame Atomic Atsorption
Spectrometric Methodsisl

2) Waste Extraction, Digestion, Inductively Couplaed
Plasma Method™H49

3) Dlgestion, Flame Atomic Absorption Spectrometric
Method 5!

%) Digestion, Inductivaly Caupled Ftasma Method!'*

1) Waste Extraction, Separatory Funnel umu-quuu
Extraction, Gas Chromatographic Method™ 0
&) Ultrasonic Extraction, Gas Chromatographic

Methiod!! %

o

15 DOE,.,
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diu

maNnFe

AEaTof

24

Mereury (dn)

Methoxychlor

Molybdariim

Mickei

Polychlorinated Biphanyds

- Aroclor 1016

- Arociar 1221

- Araclor 1232

- Arockor 1242

-Arocior 1248

- Aroclor 1250

= Aroclor 1260

- 2Chicrobipheryl

- 2.3-Dichlorobiphenyt

- 2" 5-Trichlorobiphenyl

- 24" S-Trichlorobiphenyl

- 2,2'3,5-Tetrachlorabiphenyl
- 2,25 5 Tetrachlorobiphenyl
- 2% 8,8 -Tetrachlorobiphenyl
223,85

§) Thermal Decampesition Amalgamation and Atomic
Abserption Spectrometric Method™!

1) Waste Extraction, Separatory Funnel Liguic-Liguid
Extraction, Gas Chromatographic Methad™

2) Ultrasaniic Extraction, Gas Chromatographic
Method! 19

1) Waste Extraction, Oigestion, inductively Coupled
lema Mﬂhud“"""

2) Digestion, Inductively Coupled Plasma Methad!™ M
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methog™s™

&) Waste Extraction, Digestion, Inductively Cougled
Plasma Hﬁhbﬂu"‘“.

3) Digestion, Flame Atomic Abscrption Spectrometric
Mﬂﬂ'lw”'“l

4} Digestion, Inductively Coupled Plasma Method!9
1) Waste Exiraction, Separatory Funnel Liquid-Liguld
Extraction, Gas Chromatographic Method™*2¢!

2) Ultrasoniic Extraction, Gas Chromateyraphic
Method!044

LAl AsuAiY Al
15 |DDE 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method ™2
2} Ultrasanic Extraction, Gas Chromatographic
Method"*2

16 |DoT 1) Waste Extraction, Separatory Funriel Liguid-Liquid
Extraction, Gas Chromatographic Method™*#

2) Uitrasonic B Gas Cf graphic
mlm

17 | Dieldrin 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromalographic Methog™
2) Ultrasonic Extraction, Gas Chromatographic
Method!**

18 | Erdrin 1) Waste Extraction, Separatary Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method™
2) Ultrasonic Extraction, Gas Chromatographic
Mﬁhﬂdm'm

19 | Heptachlor 1) Waster Extraction, Separatoty Funniel Liguid-Liquid
Extraction, Gas Chromatographic Method™*"

2} Ultrasonic Extraction, Gas Chromatographic
Method!!5251
0 | Lead 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectiometric Method™4T
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathed®5%
3) Digestion, Flame Atomic Absarption Spectrametric
Methiodh5l
4) Digestion, nductively Couplid Plasma Methsd™
21 | Lindane 1) Waste Extraction, Separatory Funnal Liquid-Liquid
Extraction, Gas Chrormatographic Method™ =1
) Ultrasonic Extraction, Gas Chromatographic
Method! "2
22 | Mercury 1) Waste Emacunn, D-gestbn Cold-Vapor Atamie -
kY1 fﬁﬁﬁ |
3 Digastunﬁ W e Absorption
Spectrometric Method"™
4) Digestion, Incuctively Coupled Plasma Methed ™/
= 0]
Mercury (a)..
-l -
iy ATTuaTY Tt
Polyehlornated Biphenylsina)
-2,234.4'5-
Hexachlorobiphenyl
- 223455
Hexachlonabiphenyl
- 423556
Hexachlorobiphenyl
-8 4855
Hexachlodobighanyt
-2233405
Heptachloroblpheryl
-22'30855-
Heptachlorcbiphenyl
-2,2384.5 6
Heptachlorabiphenmyl
~22°3,055 6
Heptachlorabiphenyl
- 2,2,3,5,44'55,6-
Nerachloratiphenyt

27 | Pentachlomsphamol 1) Waste Extraction, Separstary Funnel Liguid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™#2
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramatric Method! 22

28 |pH Electrometric Method™*

20 | selenium 1) Waste Extraction, Digestion, Hydride Genesatian/
Atomic Absorption Spectrometric Method! 831!
2)Waste Etraction, Digestion, Inductively Coupled
Plasma Mathod™4
3) Digestion, Hydride Genermtion/Atomic Absorption
Spectromatric Method™ !

4) Digestion, 1ndwﬁv¢tr_cmged Plasma Method™ ¥

30 | Sikver 1 Etragriop, Dipsstio Inmcﬂveir
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Ultrasoic Extraction, Gas Chromatographic/Mass
Spectrametrie Mathadh21

\Atratonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad ™t

Purge and Trap, Gas Chromatographic/Mass
Spactrametric Method! >

Putge and Trap, Gas Chromatographic/Mass
Spactiometric Methad! 7
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Spectrometnc Mathad!127
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Spectrometric Method '
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Spectometric Mathod 2
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Spectrometric Method ™7
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Spectrometric Methodt 7
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Spectrometric Method1

1} Ultrasonic Extraction, Gas Chiomatographic
Metho!021

2} Ultrasanic Extraction, Gas Chromatographic/Mass
Spectiometric Methiod(0281

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!

Puru: and Trap, Gas Chiomatographic/Mass
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Spectrometric Method!!%™
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Spectrometric Method! ™14
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T | Atrazine Wltrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod ™™
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2) Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!!®
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Spectrometric Method! 1

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometiic Method 137

1} Ultrasanic Extraction, Gas Chromatographic
Method!!®#

2) Ultrasonic Extraction, §ai Chromatographic/Mass
Spectrometric Methed! 52

1) Ultrasonic Extraction, Gas Chromatographic
Method!!%2

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

Ultrasonic Extraction, Gas Chromatographic/Mass
Spactiomatric Mathoed!*

1) Ulkrasonic Extraction, Gas Chromatographic
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Method!™4
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Ntrasonic Extraction, Gas Chromatagraphic Method™®

1) Ultrasenic Extraction, Gas Chromatoeraphic
Method"

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method ™

1) Ultrasonic Extraction, Gas Chromatographic
Method!!®!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method! 12

1) Ultrasonic Extraction, Gas Chromatographic
Method!*™*
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Spectrometric Method 1
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Spectrometric Method!*47
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Spectrometric Methad' 21
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Spectrometric Method"0™

1) Purge and Trap, Gas Cheormatographic/Mass
Spactrometnic Method! 41

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectromatric Method 181

1) Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method ™7

& Equilibriumn Headspace, Gas Chromatographic/Mass:
Spectrometric Methed 1121

1} Purge and Trap, Gas Chromatographic/Mass
Spectrometiic Method 1M1

2} Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 117

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method47

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 11131

1) Purge and Trap, Gas Chiomatographic/Mass
Spactiometric Mathod! 7

2) Equllibrium Headspace, Gas Chromatographic/Mass
Spectrometric Methad (11

Ultrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Methaod

Purge and Trap, Gas Chiomatographic/Mass
Spectromatric Method™ 1
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Uitrasonic Extraction, Gas Chromatoesraphic/Mass
Spectrometnc Method! 2%
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Spectometric Method 2240

Ultrasonic Extraction, Gat Chvematographie/Mass
Spactiametric Methad %4

Ultrasonic Extractson, Gas Crvomatogaphic/Mass
Spectrometric Method!!%?

Ultrasoric Extraction, Gas Chromatographic/Mass
Spectrometric Method! %40

Utrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad 78

1) Ultrasonic Extraction, Gas Chromatagraphic
Methed! 20

2) Ulrasonic Extraction, Gas Chromatosraphic/Mass
Spettimmetric Method "0

1} Ultrasonic Extraction, Gas Chromatog@phic
Method! B2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Mathod! "2

1} Purge and Trap, Gas Chromatographic/Mass
Spectriometric Method™ 47

2) Equilibriurn Headspace, Gas Chromatographic/Mass
Spectrometric Method 117

1) Uttrasanic Extraction, Gas Chramatographic
Methoeinz

2) Ultrasonic. Extraction, Gas Chrormatographic/Mass
Spectrametric Methad T
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Mtk
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n-Hexane

C-HCH

Pcr

YHCH

Hexachloracydlopentadiene

Heikachloroethane

Indenoli,2 3-cdlpyrene
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2) Untrasoriic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod 't

1) Ultrasonlc Extraction, Gas Chramatographic
Misthodhes!

2) Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrametric Methiod! 120

Purge and Trap, Gas Chromatographic/Mass
Spectrametris Mathad!! 47

Purge and Trap, Gas Chromatoqraphic/Mass
Spectrometric Methad! 1

1) Ultrasanic Extraction, Gas Chromatographic
Mathod®

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiometne Methad o4l

1) Ultrasonic Extraction, Gas Chromatagraphic
Method ™!

2) Unrasonic Extraction, Gas Chaomatographic/Mass
Spectrametric Method %0

1) Ultrasonic Extraction, Gas Chromatographic
Mﬂthﬂd“m

& Ultrasonic Extraction, Gas Chiomatographic/Mass
Spectrometric Method &

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Mathod ™%

Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %

1) Ultrasanic Extraction, Gas Chramatographic
Method!*!

2) Ultrasonic Extraction, Gas Chromalographic/Mass
Spectrometric Method %40

Ultrasanic Extraction, Gas Chromatographic/Mass
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1} Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method' ™

2} Thermat Decomposition Amalgamation and Atomic
Absorption Spectrometric Methad®!

Purge and Trap, Gas Chiomatographic/Mass
Spectrometric Methad ™27

1) Wirasonic Extraction, Gas Chromatographi
Mathod10an

2) Ultrasenic Extraction, Gas Chromatagraphic/Mass
Specttometiic Method! 19

Purge ard Trap, Gas Chromatographic/Mass
Spectrometiic Method ™7

1} Purge and Trap, Gas Chromatographic/Mass
Spectiometiic Method! 7

2} Equilibrium Headspace, Gas Chromatogaphic/Mass
Spectiometric Mathod 11

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathaod! 9

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectimetric Mathad(!9#!

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

1) Uitraoriic Extraction, Gas Chromatographic
Method! 24

2) Uitrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Wathad! %%

1) Digestion, Flzme Atomic Absorption Spectrometric
ME‘.th“'“I

2) Digestion, Inductively Coughed Plasma Method!™ %
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad421
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97 | Pentachlorophenol Uitrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 4
98 | Phenanthrens 1) Ultrasonic Extraction, Gas Chromatographic
Methodl!92d
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"™1!
39 | Phenol Uitrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatagraphic
Hethodl028
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method ™
10 | selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!#!
2) Digestion, Inductively Coupted Plasma Methad™
102 | Silver Digestion, Inductively Coupled Plasma Method %
103 | Styrene 1) Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method! ¥

2) Equilibriurm Headspace, Gas Chromatogaphic/ass
Spectrometric Methad!!1#7

Purge and Trap, Gas Chromatographic/Mass
Spectiometric Method! 2!

1) Purge and Trap, Gas Chromatogaphic/Mass
Spectrometric Mathad!' 47

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method!' 137

104 | 1,1,2.2-Tetrachlomethane

105 | Tatrachloroethylene

106 | Toluene 1) Purge and Trap, Gas Chromatographic/Mass
Spechometric Method" "
2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectromatric Method!! 147

107 | Toxaphene Ultrasomic Extraction, Gas Cheomatographic Method "2

108 | TPH (€5, 1) Pufe t Mathod 2
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- hroclor 1221 Spectrametric Method 041
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= Aracior 1256
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11 | L24-Trichlorobenzene Puirge and Trap, Gas Chromatographic/Mass
Spectrometric Method 271
112 | 1,1, }-Trichlomethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! <1
113 | L1.2-Trichlomethana Purge and Trap, Gas Chromatographic/Mass
Spectromettic Methad! 37
114 | Trichloroethylers 1) Purge and Trap, Gas Chromatographic/Mass
Spactrametric Muthod7
2) Equitibrium Headspace, Gas Chromatographic/Mass
Spectrometric Mathod 7
115 |24, 5Trichloraphenel Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramaetric Mathod! 41
116 | 24.6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod 1%
17 | 1,35-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method™*41
16 | Vanadium Digestion, Inductively Coupled Plasma Method™ ¥
119 [ Vingl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™2"!
120 | Vil chlorde Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method" '
121 | m-Xyl=ne 1) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method7
2} Equilibriurn Headspace, Gas Chromatographic/Mass
Spectrometric Method '
172 | p-Xyvlene 1) Purge and Trap, Gas Chromatographc/Mass
Spectrometric Method =47
2) Equilibrium Headspacs, Gas Chromatographie/Mass
Spectrometric Method™ 41
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Spectrometiic Method"#1
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Spectrometric Methad!'2" .
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../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0612 UAE MIC 003 2560 Cer No 24TM30.pdf
../Microbiology/AutoClave_Microbiology/23 0810#Autoclave_ALP_CL_40L_807298 Cer No 2304203-001-01.pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0402 Incubator_Memmert_IPP260_ 24TM650.pdf

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Cyllisdar Mo

AL WA I
CALIBRATION STARCAEDS

ANALYTICAL EQUIPME

InstromantMaka/Modsl Arulytlc ple Ls

1\ ia\] 5; United Analyst and Engineering Consultant Co., Ltd.

3 Sai Udomsuk 41, Suktumyit Aosd, Bangehak, Phrkhanont, Banghok 10260
T es—
issne nnt cosine iy TEL 0 2763 2828 Fax 0 2763 2800 www. com E-mait

MULTI-POINT GAS TEST REPORT

Test Date : Sep 20,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM22387040
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data

Reference Value (ppb) Analy?:;hD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .00 .0 .00
Level 2 20.00% 100. 100.7 .7 .7 .7
Level 3 140.00% 200 200. .6/ .31
Level 4 60.00% 300. 300. .9 .31
Level 5 80.00% 400. 400. .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (° .26

:Acceptable Limit + 5%

450 Gas Test Chart
= 40
5
g 30
g 300
F 20
g. 200 s
2 150
g
£ 100
50
o b
[ 50 100 150 200 250 300 350 450
Reference value (ppb)
Page 1of 1 tenasiumunu

Al zqn-h.lty Gases

Airgas.
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01 Al Lo conmpary Pumstenitifie, P 14940

Airpama

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numbar. EQJAISEE 15AD06C Reference Number  160-401808378-1
Cylinder Number, CC143232 Cyfindes Volume 144.0 CF
Labaratory 124 - Plumsisadvillz - PA Cylinder Pressure: 2016 PSIG
PGVF Number: AI2020 Walve Cutiat 580

Gas Code: CH4, PPN, BALA Certification Date: Oct 18, 2020

Explration Date: Ot 16, 2028

‘Srarclerss Puliry 2012 thocarent EFA

Doricmd b meiae will "EPA, Trocmatifly Pt Caliarann
mctin tor nalylical miererence. Thia tyincer has i (ol srasyical

Eaeticance
BODF. 12753, irping P ksy procecurns Weind A y3cal Mithadok
unceriainty e e tasiow wih 3 contximon el of (55 Toane o ro

ANALYTICAL R
Raguastod Actusl Protocol Total Relative AESAY
Soigmact C.qmmmn Concantration Method Uncortainty Dates
METHANE 4000 PPM 4019 PPM 3] +i- 1.0% NIST Tracanble 1A R0
PROPANE 00 PP 4008 PPM a1 = 0.7% MIST Traoasbie 1Ne2020
AR Batance
- 3 =
CALIBRATION STANDARDS
Type LotiD Cylindar No Conceitiation Uncartakmty Diata
NTRM DEM05 K D080 - 06% e 02, 2031
TRl 170008 COHIEE) += 04 g& Friy. el
7 ICAL EQUIPMENT
IatrumentMake/Modal Analyticsl Principle Last Multipoint Calibration
M FTIR - CH4 - D00U2RTEY FTIR Oet 14, 2020
Micolol S700 AFW1 100301 CaIHE FTIR Sep 10, 2020
e SIS L

Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4.555kg
GROSS WEIGHTS: 27 3684g

POW: 5220003625

?pmni‘ﬁ Rnl:nu lﬂﬂﬂ"li‘b-lﬂwmlu

1\ ia\] 5; United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvil Road, Bangohak, Phraithanon. Bangkak 10060
iae e o s TeL 0 2763 2828 Fax 0 2763 2800 wiww com E-mat

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : CM22387037

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analy?:r"’:;splay Difference Error | Percent Error [% Error ]
Level 1 | Zero 0.0 0.0 .00 .00 .00
Level 2 20.00% 100. 100.8 .80 .79 .79
Level 3 40.00% 200. 200.7 .70 .35 .35
Level 4 60.00% 300. 301.5 .50 .50 .50
Level 5 80.00% 400. 400.0 0.00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .33
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450

= 400 #
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Pheakhanong, Bangkok 10260

—JK 5’\; =" United Analyst and Engineering Consultant Co., Ltd.
&

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Pheakhanong, Bangkok 10260

Tel, 0 2763 2028 Fax O 2783 2800 www uascansultart com E-mask une@uaecansutant.com oo e o s Tl 0 2763 2828 Fax 0 2763 26000 www ftant com E-mat st com
MULTI-POINT GAS TEST REPORT
TestDate  :Sep4,2024 MULTI-POINT GAS TEST REPORT
Test Date : Sep 3,2024
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : _Thermo SCIENTIFIC Serial Number : 1180540065 Equipment : Gas Analyzer (CO) Model 48
Manufacturer: Thermo Scientific Serial Number : CM08140004
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Standard Gas Concentration Dilutor Detail
Nitric Oxide (NO) 46.77 PPM_ Model : 146i Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Methane (CHa) - PPM Serial Number : 1180540071 Nitric Oxide (NO) 46.77 PPM Model : 146i
Canzn Monoxide (CO) 953-9 Si5e Methane (CHa) - PPM  Serial Number : 1180540071
Cylinder No. : EBOILS91S Carbon Monoxide (CO)  965.9 PPM
Expiration Date : Nov 06,2026 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
- - o
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ] Bultizpointigasiestilat
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Reference Value (ppm) DhAp r::yly(z:;m) Difference Error |Percent Error| [% Error ]
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70 7 00 0.0 0 00 )
Level 3 [40.00% 200.0 200.4 0.40 0.20 0.20 Level 1_{Zer0 = Ty o o o
Lovel 4 [60.00% 300.0 3008 0.80 027 0.27 Level 2 120.00% : - - : :
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00 Level 3 |40.00% 20.0 20.9 09 43 43
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23 Level 4 160.00% 30.0 30.7 07 2.3 2.3
:Acceptable Limit + 5% Level 5 180.00% 40.0 40.0 0.0 _ 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.27
450 Multi-Point Gas Test Chartl :Acceptable Limit £ 5%
g 4o Multi-Point Gas Test Chart
g 0 50
F 30 =
g 250 g 400
2 20 6t g 07
Y 2
< 100 e 0.9
50 B
0 2 0.5
8 <
0 50 100 150 200 250 300 350 400 450 0
Reference value (ppb) 0 50
Reference value (ppm)
Approve by
4 i .
’ o . Calculate by
JoBeE 20 L
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United Analyst and Engineering Consultant Co., Ltd, i ARk il gl iy binib e boe
3 Soi Udomsulk 41, Susshumvit Road. Bangchak. Phvakhanong, Bangkok 10260 . e = !
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MULTI-POINT GAS TEST REPORT y

WCERED  BEp AR Certificate of Calibration
.
Hydrocarbon Analyzer Model : APHA-370 £ i : ? i
Manufacturer : HORIBA Serial Number : 93INIMN9
[ " it
Standard Gas Concentration Dilutor Detail
Unit Unidpr C aliterwtinn Dotails
Sulphur Dioxide (SO2) ) PPM Manufacturer :
M 4 Sound L ] ]
Nitric Oxide (NO) = PPM Model : ;
Methane (CHs) 39.8 PPM  Serial Number : R — Sl e
Carbon Monoxide (CO) = PPM Musde WAR T Mizriphome WN - K200
Cylinder No. : D824432 3 W
Expiration Date : Aug 4,2028 |
Multi-point gas test data .
Reference Value (ppm) D.:;:;y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1__[zero I 0.00 0.37 037 0.37 0.37 i o
Level 2 [80.00% | 40.00 39.56 -0.44 111 111
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.74 Rarinice (LR
:Acceptable Limit £ 5% A That 1 cber M
Multi-Point Gas Test Chart RrEm i
Ctibrion Procedin nebenise ol CFS1M<01 e on 1IC BEET21 - 2003 Tty et = 1t 1; Thee
50 i 1l e h Avonnh
EO Reteroner 5
£ [9.56 ! Rrasd 1
- i
a
éﬂ ' [ FEA 4
< ) a 1 T I
10 Nt )
0 = ki iy
0 Réfrence value (ppm) 20 —+— Analyzer Display 50
Caliiraeed By Approved i
t Cﬂ:mahlbr _lppﬂn:lw Cullwafiost O ficer "
- = Basame e
Page 1o 1 enaslununu
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1. Indicatlan at the calibration check frequency
AHIC Sentbmg Nminal Welbre Adjust Al Adjmi Aecrplamee
UNCERTAINTY
TAST A 28120 Level (IS EHR (T ENN [
Culihwstnr Seriing ) [ iy iy Ay 1+ dl) (B2
000 Ha 1340 nEm (1583 .18 (T3} iz L [5)

Ml -

Armiifure serdiivily w estsbbivhed by the weo of Sound Calibrase (i 5% A NTEE. Model 8V 1A SN 0079

2. Seif-generated noise, Microphone installed
VL Setting
T Messwread | UNCERTAINTY
UUE Wighting oty £ty
A 5] 0l
3. Seif-generated noke, Microphone replaced by the electrical input signal device
LU Setting
Memured | UNCERTAINTY
FAST {316
UL Wakghiiag Ly |zl
A 153 ol
c {15 (¥
t 3 ol
4. Acoustic signal test of frequency weightings |Witheut Windacreen]
UL Sedshing et veriom e uncerrAmTY | T
Welghilng Respone curve Lhamin
TAST /35138 A & z
ST Seting, i 1 i e
125 e 51 ] (] ue 1
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TEL b2t | F A i e T8 T
Crvificane Nij TELMRY
Rompuarst 4ir g 125021
7. Long Term Stabihity
LA Setting Measarsl Aeveptuner
UNCERTAINTY
FAST /A /29120 LUt Fhlr
STI Soifing {dm (4 Wy ]
114a
14a
nn
8, Level linearity on the reference level range
VLI Reiring Amthsipated et Accrptunre
WNCERTAINTY
VAST / & /2% 26 WEF LTS Rk Llnsiy
STl (i) LU () = ¢ dm
nam s (b1 ] on as
rm 114 T8 on ns
(1] T 114 e i
i b (LE] [IEE ] i i
T (L) LA wn s
L] 1 [0 o s
- w - i (L)
L) - whii i nx
o o i il A
B [0 [N i iix
o0 " »u oau us
e H Ha [ (5] A
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e M i wn 0
"o an ann a0 ox
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0 :« me 44 ox
= m 274 414 n
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tonaaslamun:
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Centtllesis o TS
Meynes iy Reg- 202221127
5. Electrical signal test of frequency welghtl Weighting network respone with reistive 1o 1 ki
UL Sebiing Dhiviatlom From varisms Frogiency Advepimnce
UNCERTAINTY
FAST ) 28138 Welghling Hespose curve Linst
STD Senting A it it} Lt L=ty [ETL0
£ M i1 wx 0 LR
[EEIE) ol 3 w e
e il L5 [+ n
on e ni nx "y i
1000 e wi o [ u3 ar
2000 1z a1 02 a3 ]
4000 112 (1) aa a b
o e 02 02 n e
0 e i ] (5] 33,1640
6. Frequency mnd time weightings a1 1kH:
VUE Setring ST Memsurad Acergtuney
UNCERTAINTY
AT 4 130 HEF [is R Limi
UL Widghting gy i Tk 4 an L
A 1a a8 i os
i [T 1148 i ur [+]
[ [LENE (IEE] ikl ax
ULIC Seiting ST Meaured Avtiprasey
UNCERTAINTY
WA i ERR WLkl
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3. Lewed linearity ncluding the hevet range cantrol
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ELECTRICAL AND ELECTRONICS INSTITUTE S,
FOUNDATION FOR INDUSTRIAL DEVELOPMENT i:jm
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

o

WEE T TIS TE2E
CALIBRAFIN 1%

waek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
ModeVl/Type:
Serial No.:

ID No.:

Customer:

CP20240321EA
CP2024080292

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT2 (Meter), 375A04 (Microphone), PRMLXT2C (Preamplifier)
0006757 (Meter), 350420 (Microphone), 073886 (Preamplifier)
UAE.EFM.033/2566

United Analyst and Engineering Consultant Co.,Ltd.

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

9 August 2024

22 - 26 August 2024

28 August 2024

Ms. Juntaporn Kunhakom

<)

R o TR WOTER

wnasliraun-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Larson Davis (Meter), PCB (Microphone), PCB (Preampilifier)
LxT2 (Meter), 375A04 (Microphone), PRMLXT2C (Preamplifier)
0006757 (Meter), 350420 (Microphone), 073886 (Preamplifier)

Certificate No.: CP20240321EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer:
Model/Type:
Serial No.:
ID No.: UAE.EFM.033/2566
Ambient Temperature: (23+2)°C
Relative Humidity: (50+15)%
Pressure: (101.3 + 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

Approved by:

(‘M. Sittichai Swaksuriyawong )

Group Manager

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

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Devel it
e tenasRIPIURN

r\)-

R e TR ST

F-CAL-004 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240321EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

28.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 28.2
C-weighting 28.0
Z-weighting 333

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.1 0.0 0.1 =15
1000 0.0 0.0 0.0 +1.0
8000 -0.4 -0.3 -0.2 +5.0

C £ f calibrati
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
[ Temperature Transmitter PTus0L 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
PTI 4
Temperature Transmitter U301 1395048 CD20240143EA 12 June 2025
. (B20240035E8 13 February 2025
7)|Performance Audio Analyzer U89038 MY56510003 CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date an

place of calibration only.

3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

R f Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
L}
enaslumugy
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Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)

63 0.0 0.0 0.0 +2.0

125 0.0 -0.1 0.0 +1.5

250 0.0 -0.1 0.0 +1.5

500 0.0 -0.1 0.0 1.5

1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 -0.1 0.0 0.1 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
L}
tenaslumugy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240321EA

Calibration Report

Certificate No.:

CP20240321EA

Calibration Report

5.2 Time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower

Time Measured value Deviated value Acceptance limits Anticipated Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
Fast 94.0 0.0 +0.1 94.0 94.0 0.0 +1.1
Slow 94.0 0.0 +0.1 89.0 89.0 0.0 +1.1
LAeq 94.0 0.0 +0.1 84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
Function : 6. Long-Term Stability 74.0 74.0 0.0 +1.1
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. 69.0 69.0 0.0 +1.1
Time Period to Reference Record SPL at Deviated value Acceptance limits 64.0 64.0 0.0 +1.1
Apply Signal SPL Conclusion of Time 59.0 59.0 0.0 +1.1
(min) (dB) Period (dB) (dB) (dB) 54.0 54.0 0.0 +1.1
30 94.0 94.0 0.0 +0.3 49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
Function : 7. Level Linearity on the reference level range 43.0 43.1 0.1 +1.1
7.1 Level Linearity on the reference level range, Upper 42.0 42.1 0.1 +1.1
Anticipated Measured value Deviated value Acceptance limits 41.0 41.1 0.1 +1.1
Value (dB) (dB) (dB) (dB) 40.0 40.1 0.1 +1.1
94.0 94.0 0.0 +1.1 39.0 39.3 0.3 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1 Function : 8. Tone burst response
109.0 109.0 0.0 +1.1 Time Tone burst Measured Deviated Acceptance limits
114.0 114.0 0.0 +1.1 Weighting duration, Tb (ms) value (dB) value (dB) (dB)
119.0 119.0 0.0 +1.1 200 136.0 0.0 +1.0
124.0 124.0 0.0 +1.1 Fast 2 118.8 -0.2 +1.0;-2.5
129.0 129.0 0.0 +1.1 0.25 109.8 -0.2 +1.5;-5.0
134.0 134.1 0.1 +1.1 Slow 200 129.5 -0.1 +1.0
139.0 139.1 0.1 +1.1 2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-2.5
0.25 101.0 0.0 +1.5;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1347 07 3.0
cycle
Positive
134.4 134.0 -0.4 +2.0
half cycle
Negative 1364 134.0 0.4 20
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
. one-half cycle one-half cycle (dB) ,(dB)
tenaslumuny 1023 %22 o1 STEGH (ST
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240321EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Calibration Certificate

Nic-l-li'—"& 17028
CALIBRATION D061

Ti Peri R PL
‘me en'od to Reference SPL ec0|:d S aF Deviated value Acceptance limits Certificate No.: 240404200101
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
5 139.0 139.0 0.0 0.3 Address: 3 S0l Udomsuk 41, Sukhumvit Road,
Bangchack, P . 0
Uncertainty of measurement e DA e 1
) Uncertainty Maximum-permitted uncertainty
Function of measurement Fags 1 ot §

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable Equipment: H Mater

2) Self-generated Noise 0.10 Not applicable 4 ’

3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)

- Free-field sound pressure response level ) 0.70 (>akHz to 10kHz) Manufacturer: HANNA Instrumaonts
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
Madel: Hi2020-02

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30 Serial No.: 00814107

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25 ID No.: A AD SRS

11) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Order No.: a4a0a2

a sound calibrator.
2. The acceptance limit is for the deviated value. Operation No.: 404042001

3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00
Date of Receipt: 14 August 2024
- - End of Report - -

Date of Calibration: 21 August 2024

/

Calibrated by Mr-Maonas Somsak Approved by
Specialist { W Pharapiai Tuasii
MWanager. Divisian of Calibration Laboratary
Dato of lnsue; 21 August 2024 Rosponsibie for the Technicel Management Team

rabsiility of approninsely 1%

lenasluemuny
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Calibration Report ibrati
P Calibration Report
Cortificate No.: 2M04043-001-01
Certificate No. ZAGAD4R-DE11
Equipment: 54 Motae Reschaion, DOUTEH . O1mv
Equipmant: i Bt Rowolution: 0001 st n1ew
Mamsdscturr:  HANNA Insnemaniy sndnl AN
Wanufacturer.  HANNMA rabusents Model: a2
Soral No.j L= Tive Berchme
Saris e sy Tyme: Banch ks
o Mo IAE WAD DSTSET
D N LAE WAL 00T
Date of Calibration: 1 Mg 3030 Fagedol s
Dt of Calibration: N Airgan) PO aofs
Locanion. Crwmocs Cattruton LEbananny, Natoeal Fom s
Calibration Results:
Emviranmunt Conition; Ambant Temperatwnr | X300 08 | ‘D Relabenumidity: | 55 £ 3] %
1 Casmration of pH Meter | Manusi Tempomus Comparaaton a1 25 G |
Candition af Equipment: Tewnt Conton
Condition of ke Results of Catbration Pomingl DG Vieiags Standand Avernge Indicaior Readeg Ancenainry Covarage Faoior
H v =y ~
1 Caibration Mufhod WLEEA003 | s v s o it iy umng ve wd i i it et £
Curtfest returance s [CRM) [] FIRE:] aHe a0 1083 200
2 Tl E 1 Cambnd 2 WS mzr 10 LR o
Inutiumants Barial 110 Mg, Manufactient Cutificuin o Dus Dain - 17T AR s 4.000 0063 200
21 DT Vtinge Caltratn 2108007 Fluke MEVTRD 30 My 20 L] AL o 000 606y I
22 Digian Thanmemistes 2700007 Fiiits [ ¥ Oclatrer 2004 T oot [T 70 043 [
23 Thimi-rhgrs Uesie? WP B tin QR & Mo 2028 " 0.148 423 A.000 [oe3 200
o £ o L LR bl At 16,000 LR 200
2401 ot 4 00N [Premary g+ bt Sehsan] 17300 CPAchem PHEIDLY 10 Pty 2025 - e e, i cuied - by
35 4 by B BGY [Pramary 24 biitier Solsinn| 473608 PR PHIERLE 96 Fistmary 3075 L i ki bicarin it o
T ter 10 D11 Py 554 Bl Seikion] e [ rr— L 90 Merumicar 2034 ¥, Cuditwmtinn of pH Weter with Elacirode (| Minusl Tempsestuns Comgmesssnm o 25 0 )
IT pt haffer 7.00 (Staedand pH Doffur Solton) oo HECH LANDE Gmitsd STIM004 1 Oicitrines 2000 Erquipmans: o Elecitnne Type: Comtineg Escroos
3, This Exstfication s Inscstin o Th. osateus S4atim o U (51 L) WAV A ey iAo
A imwingrmans g 2T . WEC-TESTHS VIS Loy Actreduen o Caltraton M 0008 Bt o
4
32 wtrurnans Mg 2 3 g NEC-TE51 TIS YT02E Labomory Accreciicn uf Calgranoe o 006 1 f el
13 iniremnitis Mg 2.3 g NEC-TESITIS THS L Agurmbien
Aameage Indicator Aading
34 Gt Bbermrcs Mhiindle N2 4 16 26 recastla s o mnthod Harrwt 5 i i stative Siege %] Yoomtainty Governge Factar
ROt T atis, W0 v ety Thes Blnieed Susdon @25 °C ) asid bk |teH) (&)
oy prpREt i 0 $50 LM 4008 amt 171 = nosa 200
%5 Conifod Astenrce Mannsi g 2.7 wainate s FTE Conficatn N PTRAHOA-SSRI0504TY nnd Curtbaa Nr. PTB: i e s e L =
TR Sy 7 wwr Tl AP0 ET 00071 200
. - 563 (L] i NS 20

4 This certficaie ma carified oniy ke inimon we sl

5. This it af exlBrasion was tsind iy

FLE012 Rpvision: 01 Datw! 20-D4-E5

L5012 Rewsion O] Date 20-04-65
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Calibration Report Calibration Report

Cartificate No.: 2404300101 Certificate No.- TAnADEZ-I0 -0
Equipment: Digata Fresmoester wih ATD (pH Mrler) Equipment: Ehgtal Thrmameier with K10 (5 Metar)
Resolution: a Whodel;  MEDEH-0D Prapoiution BTG Model  HIXG02
SecalMo:  COUSTIOT MOMOS UAE WAQ DO5.0SST Seriw o G041 10T WNo  UAE WAD 0082567
Manufacturer:  HANMA insrumen Mamiactians  HANMA it
Date of Calibration;  Augum oL Pige Lol § Date of Calibration: 1 A 2128 Puge S0t
Location; ezl Calbratan Luborbiory, Mutons Food baths Calibaation paint. 5D, 00 ans 380 °C
Enviranmant Comdition: Ambinni Temparatare. B'c oz 10 Callbraiian rowult:
Rulative Humissy Bw 83w The proba was ammersed i JGuid tads of ory baif 10 8 minmum depingd 120 mm
Dascriplen of prote incdel HIT3N SN nomvan
munmon ol pribe | Dametsr 12 mm, Lengh W0 mm
Condizon of this results of Calibeation: Ere— =T
1 Gafaion Weimod I heuse meinod: W TE-% iy compannon with Elsnsa Permometer
revined g Wl 0 besin st
dmm @ siandard retitence Fermirete biliococu I T'mml ebsssatimtii) - I‘C:
Thi lampssenlusm seal in uba at i leseriony s S mibmaticeai W I [T ()
Temporatare scaie s 1990 | 77560 ) 0 i 0y ]
& Asference-Standan Inurusent g wm o (1.4
[r—— Modal Serial Ne Cartifcais o e Daia Through
HANDHELD THERAMOMETER 153t A HATIONAL i
TE B0 01 Ah-Desce2a Foan
Fintrum Resstance Thermamater (FRT] 3an L] IETITUTE SLIE* L Ui Cabiraion
Support Equgmens . Luw Tamperature Bam (AMETER FTC-THT) Mode: RTC- 175 BA BTHHI0-00078
27 Sywine ol Linie (8 Unitn)
& T sarificane maat Soind ey b M MEFUMEN] Wi cabhras
% Thim syt of cakomikon was found accuraie se whown on Saie and piace of caibmaion onty
#, Cansion of Capina 2am tnoa
T Rt of Caritrabam m Wilhou! st D A plaimen
Tha mead veesdinty Y y Fetigshad by cevatagn TREes &= 2 preveng 8 vl of cvidunes of

ﬁ-‘ agprunmaiety B5 %
FrEEERRE S M &

F-LS012 Raititn. 01 Dt J0-04-68 F.C5-012 Revimen. 01 Date, 200485




Cailtration Camficats 10
THO0R4-01 10020 28-ACC-TH

Mnttier-Tolad (Thuiend) Lid,

B4t - B4605 Lasate Rd Bangna Tl But-Duanct
Erangna District, Banghok 10260

«B62 773 03T

MT-TH Sanca Buppon@imt com

METTLER TOLEDO

LTI TIS | 7625
CAUBRATION 0003

Accuracy Calibration Certificate

Customer
Comparny:  Liritiec] Arsily i Enginaanng Commatant Ca Lid
Adcias: 3 801 Ut Suh 41, Sukhureni R, Bt Chak
Cty: Prvs anceg Cantact: Gt Chefrok
2ip | Postat: 10280 —
Sagin | Prewince: Bnghoik - -
Detiar Numbe:
LRI
BNRTALERND
‘Weighing Device
Manufacturee Matisr Toledtn _ irsmument Typa: Weighing Instvmint
Wodel XPERH Amsat Mumber: UAE CAL DOM/2581
Bl Mo: E74B058407 Terminal Modsl: PEAT
Bukiding: 2 Terminal Seral No - B74BISEHET
Figer: A o Termingl Asset No.- hm
Riacn® Cagibration Labomtory —

METTLER TOLEDO Wark instnuctian:

EURANET cp-18 v, 4L
CPWOG2D

Calmson Comfican 1D
THIOM-011-082024-ACC-TH

METTLER TOLEDO Service

Error of Indication

Aa Found

Tare Low

2 BUA

| 1000001 §
3| NiA 2 SEEH g
4 : A -. 5000000 g 1
| 03 5000000 |
a 100 g 1 500000 g |
T 1509 | soommg |
| NA | eemmsurg |
0| (7Y | Wy |
10| i ootk |
“'I M‘ : ITC.MEJQ |
13" [T 15000008 o
I 13 | A : 1700003 g :
" A 200 00175 g
As L

1.00000 3
1000002 g
3000002 y
5000010 g
51100008 g
5000007
5000013 §
1000008
01,00013
10000058 g
120.00054 g
150.00080 g
17000081 g
200.00039 g

Q00006 g | 0.02% my 2
00000t g 0.06% mg 2
000004 g | 6,14 mg a
| oonoeg | 012 mg 2
| 000008 aizmg 2
DD.JWfE T 012 mg T 2
omtig | 013mg 2
ooontig | 0 mg 2
0000 g I 037 mg 2
000050 | 020 g 2
| Qoo0sY g | 631 mg 2
000054 B3t 2
| 000058 g i 038 mg 2
| aoonteg 035 mg 2

| L | D.Ulrm |

Thes eabrasion cerlficate containg maRsurements lor A8 Fauni and As Lell calibrtions.
Th wenRtyispan of live wnighing emtrument was sdjusied belo As Found @ Ag Ll callbrations wih o bl waight
I ancordance with ELSRAMET cg-18 {1 12015}, mu et oads wees salvcind 1 reflect the specitc us of ihe woighmg deyics ar i

wocommodate specihc cabtewtion conditions.

An Foning St 22, End: 22 | Ean 458N End-434 %
A Ll | St 267G End 223°C | SartAl5% Ent 458 %
#As Found Cabration Diaie: K :r} <
#a Luh Calioration Duis: B —
it Dt Thanapong insammeg
Appraved Bignatery:

_ Sedui?

Tectrical Manager /| Head of Calbration Cealar

Sty Ve 34030

Fage 106

©WETTLER TOLEDO

Paperi v 31618
P e F 1035

Calibration Certificate 1D
THIDS-013-0520 24-ACC-TH

et pberweman o e misery £ by

Lﬂﬂﬂ'l‘i‘hjﬁ’lllﬂu

METTLER TOLEDO Service

Measurement Results
ity
Tost Load: 200 g
O s Found
* =
1 0000329 20000023 g MLk
2 0000042 g 20040023 g
. - v sl
-] 20000038 g RI0022 9
1 0000043 g | 70000033 g Ay
] | 00,00080 g | 20000032 9 e
| s |
it | 0000082 g | 20000021 g . - § ¥
7 00,00040 5 200.00024
8 00,0040 g 20000022 5 & -
8 0000041 g 0000033 g o -
| 1 : | <
kL] 00.00042 DB | -
W i .
Standad
0000014 g 0000008 §
Thu ' o o gk regmass e raasatuity ol S ramgetimer
ot s g orhiemed
Tho s af iy grapn
[ ——
[Eccentricity

I
| 1 | 0.00000 g | /00000 g od od ad od
¢ (L.00H) | 0.00605 g
1 | 0.00000 g 1.00000 g Y i — ) |
4 0.00000 g 000000 g ’ |
5 Q00006 § 000000 g 0d od od D
" . |_: . L1 L S L
Dwwation i b s Found A Lt
The "I A Grieh repeeaents T resdebity of fe mngeiner 0 which
et wers patzeie)
&METTIRR TOLED Page 2l B

Bokwarn Yrsers. 134,000
gt Vs 27918
Fm Rt 110C

T et e e W Ty v ARy (R W

IS enansluenuay

i | an 1.00000 § Q00000 §

LI | s | 1000001 1000007 ¢ | [L0AT mg 2
a | A | assessag sty | . | BAtmg |2
a T | wowong | sooweezg | | oidmg 2
L | Eul) 1 5000000 g 5000004 g o1dmg |2
B0 weg | sooemng wosy | 012mg 2
1 e S0y | sdmedg | | B12mg 2
ne Hin 8 BeEET g 03 1909 g | 020 mg #
L) WA | B0 BesR g | 000002 g | 0.27 mg 2
e hith, | 1oncooeg 10000008 g ©.2 mg 2
"] it | mmemg | eiowoog | | 031 mg i
Al A 150100008 g sinoog | 0.00005 g | 031 mg ?
| nin | twmomg | vooowes | 000001 | 038 mg 2
| NiA 20,0007 oy | 0.00003 | 03 mg F

"The ealeulning uncartainly wan mplaced by e CMC (Cabhiaton and Mansumment Capabitlio] vaiue becauss ihi calitases uscerldinly
s wraller than the EME vale

Bofima ey 4348200
Fpon Varmon 1 1%

P e F10G

‘Caibration Cetificate IO
THI084.013-052024-ACC-TH
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METTLER TOLEDO Service

O s Found

Fr anprmved kegisity of the g aphecs

Erree o inmcanon mg|

T expandad messureman

incrmasing mesausmmen) DT
i shinaen and ramsunemEn ponts

Cakbrwion Fosis [g]

3 raporied a8 the § uencatainty miplied by he coverngs molor & wich

thiit e CoveeRga peoabikly correspanis ta apprmasely &5 %

The user i responsible for maintaiting enytAmanisl condiions ang e samngs of i wesghing msinmed whn i was cabboed

Th rasultn of this calibration cetificain kst oty i the calbrabed B

Test Equi t

il wsghls umed fir troksgical Wating are traceatile 16 fatidnal o riemationst standarits, Tha weignin wane calbraled and oiifed by

an pecreiilid aliation lsbaraiory.

‘Weight Set 1: DML E2

Winight Sat No. W1 Dt of syt In-May- 2024
Coartificain Fumbes: 182383 Cafibration Dus Daté M-How- 2075
‘Waight Sat 2: OIML E2

Wegh Sat Mo WS- Dot of ssue 18-udun-2024
Confcara Murmoar ARSI Calitwption Due Dain 17-Diea- 005
Weight Set 3: DML EZ

Wimight Sai Ko WS03 Caatm of thaue L i\l
Cartificaie Numbes: C4a53801  Csbration Dus Dase 1i-Aug-7028
Therma Hypromets:

Equipmant No. INZTH DChates af Ineet H-Apr24
Cartificatn Number S-H-O04 08T Calibration Dis Date D9-Agr- 2025

ot esiom 130030
et e 2 70
Farm Murter 1200

Pugs 46l &

“lenanslumunau

CHETTIER TOLDG
T e donend 41 Pty i b Ry TEETSOLOEE W
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Cattratn Conize 1D METTLER TOLEDO Service

THI08E-01 3 DEAIIEACE-TH

Remarks

FACT sdjunimeant funclionakty scsvabed

Equipmen comition. Good
Nt calbration accoeding 1o cusiomers Frocecur
Catibention data ot decide by cokbrution Wehoratoey
Cafibration paint in ardar 5, 6, s 7 nags 3 of & out of accedileg Sarfion,
End of Accradiled Section

Thee iricrmaiin below ant ary afachments 10 S colleanon cermiicain ar nat part of the socredited calibration

S METTLER TOLEDO 5

THIGRL-013-0 202 4-ALC-TH

vice

Maasurement Uncertainty of the Weighing Instrument in Use

Page 5ol &

Bctwarn Vamen | B0 S ETTLER TOLED
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Anachment io Coltration Cenificats;
THEE4-03-092034-ACC-TH
TP Cortificate

GWP®
Certificate

METTLER TOLEDO Serv

oe

A Al
F:und « L:ﬂ J

The weighing device mests the given The weighing device meets the given

process requirements. process requirements.

Tests Porformed: [¥] As Foung ] AsLsh

Process Requirements

‘Weighing Tolsancs 0.5% | Smates! Nel Waight 10,00000 g Eatoly Factor: 2

Safe Weighing Range:

Statnd 8 the exparded uncerarty with ke2 in use, The fonruis shall be used for he aalimation of the unceriainty under conudersiion of

t wrrarm of indicabion. Tha valun R egeiserts e rel laad indication in the anit of measure of e Sevice

Torparse costficens for fis aveluation f e messuremans uncerainty i use

Termperstutes mngs on sile for iha svaission of ihe measiiemsnt imesnainty

Uinsarization of Unoartainty Equasion

1| omcoia =0a U= 0,09 mg = Q0522 molg - Rt Uy = 008 g + 000460 el - A

To optenan w wlabikey of e fnannzaton, besides of te 7eco load ony INCEESING Measumen! poinis wih @ s load of 4% o the
EBITTANE EFED OF Wargas Are Wk Kor the ceoulanion of e e pusticn

Abscihsis and Fslulive Messcrsman Uncertuinty in Usa for Viarious Net indicetons (Exampies)

00072 g 0.028 mg 13% 0,018 mg 0.87%
0.022000 0.0 mg 0.14% 018 mg ns%
0220009 0036 meg O.01F% 0.0 mg 1,008 7%
230000 g 1180 mg Q.0045% 0638 mg L015%
2100000 g 7.1mg 0A03I% 10mg 2,D0048%
|
!
i 1
E | £ \
i H
£l i i
3 3 of
| i
T 2
| e o N
Wagring Rargs ||
Aa Found Aa Lef
Bestues et 1342308 BMETTLER TOUED Fage i of &

e Ve 2118

gl sl ey b ety eI s

SIEIIIIIITIET weansluenuau

Attachment to Calibration Cartificato:
THIBS-013-002034-A0C-TH
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METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table
wrm wisights for difener eighing tolarm
| alty Far
‘Toleance | 1 2 3 I & 10
PEr 104 g { woazais g 1 oumiTIEg 01784 g [T
02% | oomeg | Gos0iMg amdsaTa g ogreg | Fan4 g
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e | 0002023 g ! 00037 g | 00073y | 0. &0
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Attachment to Co¥iraton Carificats:
THR084-013-D9028-ACT-TH

MmLER TOI-EDO Service

WP Cetificate

Measurement Results

Resulis
apaals E Ermor af incication
s Found) | v | "
An Lt ¥ v
v = Pamed
X - Failed

dh, = Salety Facsor nat met

Repeatability

Tost Loadt: 200 g

A Lt
. Desdlutian

CUD5000 g o

[FLY | DD g +
G t Gani . 000014 g . LCD000 g

1% CLO50000 g v

% | 0.100000 g J

LY 0250000 g i

The weaighing iolecance is met if the standand deviation is ess

Eccentricity

Tost Load: $00 g

Tolerance
L v
o J
L4 L
Bohbi g 0.00000 g
v L v
% 100000 g o v
5% 250000 9 o o
Thie wamghing (oberances o mk if (e dovaston & less Sun o equol 10 he comesnanding contnol lmi
Butesrs Vamon § 340358 o Eny Page Jof 4
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Atatnnt o ot Gt METTLER TOLEDO Service

THEOA-01-H2024-ARC-TH

Manufacturer Tolerance Asssssmant

Manufacturer Tolerance Assessment

Basauwnint done wilhout consldening mansuromn ursertainty.

tificain ware assessed agoingl METTLER TOLEDO inlerances tefrred In SOF Tl and
OLEDD natances, Document. |G

As Found As Left

T mennimameti 1

Overall
Repeatability
Eccentricity

Linearity

SR R

Sensitivity

Measurement Results
Repasatability

Test Load: 2009

1 200.00038 g | 0.0

2 20000042 g 20000023

b 200 00018 g | 2

i | 200,00043 g

[] | 200,00047 5

' | 000040 g

4 | 20060040 g

0 Mesoodty |

1a | 20000047 2000002V g
_,W 0000014 g 0.000008 g
Tolsranca B000030 g .(: 0000030g

Atiachmeant fo Calibraton Ceificate
THIOR-013-199054-ACC-TH
GHP* Certificate

METTLER TOLEDO S
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METTLER TOLEDO Service

-1 305203 4-ALC-TH

Mansincturer Tolerance A

Eccentricity
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Preventive Maintenance for Laboratory Balances and

Halogen Moisture Analyzers
Cusiomes |dentification
Cuntoomes Name: Ursted Anaiyst and Engineering Comeutant Co Lid
Addrieas 3 Sol Udom Suk 41, Sukturmyd B Bong Sk
iy Fhwa Knanong St Pravinen Banghon
TipPostal 10240 Contact Sl Chotnok
Instrumant Dednis
[r Masior Ton #gsat ho: LIAE CAL 0872561
Model APES Aot Assol o Nk
Bainl o ATAERSRANT Teminal Wocel PEAT
Buitg i, Tasrmirsal Saral Ho ITABOSMAT
Fioor i Tamial Assest bo. hath
Room ‘Cakhration Latoratony Cuminmer Equp Mo s
Inatrumian Typa: Eingla Rargs
Procedurs
Pravvantiva on five dewicn il TTLER TOLEDD Wk fmtrucion.
Eorvion Dater 20-Bag-202¢ Service Technmcan - J‘,u
via, :
[y — 20-5np-2025 ML
Dister of Reguart. Cravsrton 20-Sup-2624 Thanapong Insawang

Instrumant Satlings
Softenie Vorsion

Eymom SW Versian A BITFE)
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Adjustment Bimiagy wiernsl
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CALIBRATION 0061
Calibration Certificate
Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O,,LTD.
Address; 3 Sof Udomsuk 41, Sukhumvit Road,
P g, 10260
Pagelof 3
Equipment: CHAMBER (Hot Air Owen)
Manufacturer: MEMMERT
Model: UFSS5
Serial No.: B216.1666
ID No.: UAE.WAD.027 /2559
Order No.: 2500116
Operation No.: 2500116-D01
Date of Receipt: B October 2024
Date of Calibration: 8 October 2024
Calibrated by~ wrvouin charensuk Approved by /&
Scentist { Mr.Pheraphat Tuanjit )
Managar, Division of Calibration Labaratary

Date of Issue: 15 Dictober 2024 Responsible for the Technical Management Team
Tha for & confid: of Iy 95 Y.

This Certificate |8 lssuss i accordance with the conditions of accreditation granted by the Thar Laborsiory Actrediabon scheme
wihich hat astessed the messurement capatslity of the laboratory 2nd s traceability to recocnaed nabicnal stardards and 1o the anits
of maasurement realaed at the comesponding national standards iaboratory, This certificate may not be reproduced other than n ful
Extrpt weth the prar writien apongeal of the Natonal Food Institite,

F-C5-000 Ravmson: {1 Date- 20-04-65

Drssmar hurvimr: THI0S 2080000 LabT weP

METTLER TOLEDO Service

Claaning
Tha iwinment has beer cared Cone
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Chuack connacions i data ratien s
Comok for comoet i and connection of ancessones Pann

Inered Ivegecton (F nagured) HiA

Functional Tasts

Pt starkp of insiruman Piis
Feriorm jouch screen el Fos
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e Dte wng Time Pams

This o ¢ = issuad i -] tha by METTLER TOLEDO on the subject device in Scoordance with

agrood standards. it does not guarsnies the condrued I e it o By based on fhe
subiject deyios's performance 51 a given lime as Esied by METTLER TOLEDO and, axopt whana supicitly stnted otenese. do nat
express &0 opnen 8 1o Ihe suMliciency of any cuslomar designad proceduress used 1o test the deice. This docurment 1 not & warmanly,
aither impled o express. METTLER TOLEDO expressly dacinims any labilly snsing from (he use of ihe inlormation in this documant far
any purpise dlfei thai as spacified hersin
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Calibration Report
Cortificate No.: 2500116-001-04
Equipmant: (CHAMEER (Hat Alr Oven)
Model LI5S Seral No.: B216.1666
Resaluton 01 % 10 N UAE WAD.027/2559
Manufacturer MEMMERT
Date of Calibration: B October 2024 Page 2ol 3
Location: Laboratory, UNITED ANALYST AND ENGINEERING COMSULTANT CO.LTD
Environment Condition: Ambient Temperature {303 2 1 ) *C
Ralative Humidity { 55 2 1 )%
Ling Vaitage { 230 = 3 ) vai

‘Condition of this results of Calibration;
1. This mstrument was calibrated by insert 9 standard thermometer inin its chamber and calibration scconding to
W TE-D14 Based on TLAS G-20-1/02-08 (E); Guidelines for Calibwation and Checks of Temperature Controfed Enclosunes.
- The tempersture scale used was based on 115 - 90,
Al data show bolow wene final vakies and the inital data may be obiained upon reguest
2. Reference Standard instrumernt

Instrument Model Serial No. /1D No. Certificate No. [ Due Date Through
| o WGTIA MYSTO03188
gital Thermameter TE 1 NATIONAL FOOD
| with s2nsar "D CHAI0]-205) RTD01-208 e | e INSTITUTE

3. This certificate is tracaable to International System of Unds (51 Unas),
4. This certificate was certified cnly for the mstrument we callbrated
5. This rasult of calibration was found accisate as shown on date and place of calibration only

B, Condition of CaSbrated item Good
UUC Description ;
Time of Record 1 Heur 9 Mnute At 104.0,3400and 1800 T
Frash air Damper Open Position
Close Fan |45
ot Avallable
—
7. Result of Calbration : X | Without adjustment l:l After adustment

FLS-012 Rewson 01 Dare: J0-04-65
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Calibration Report
Certificate No.: 2500115-001-01
Equipment: CHAMBER (Hot Air Oven)
Modsel: UFSS Serial No.:  B216.1666
Resolution: 01 °C IDMNe:  LAEWAO.027/2559
Manufacturar MEMMERT
Data of Calibration: B October 2024 Paga Bol 3
Calibration point: 104.0,140.0 and 180.0  °C
= result: i
Calibration | Tempéiaturs | Relstivn | Line Voltage ’ )
Condition ] Heumidiy [} (Vodt) ¥ Ly
MIN 293 54 277.0 = ol =
ax 312 5 2320 LT s
Tablel : of e — -
Calibration Messured Temperatura (°C) @ Sensor No.
point (Sensor No.9 ks REF) i .
("c) #1 22 #3 #a »5 6 L #8 #9 £ {°c)
14,0 10389 | 103,66 | 103.88 | 10369 | 104.40 | 10398 | 102.70 | 10400 | 10415 .53
1400 13385 | 139,53 | 139.87 | 13988 | 14067 | 140.00 | 13950 | 140,25 | 140.23 073
150.0 17963 | 47922 | 179.71 | 179.76 | 181.03 | 180.06 | 179.4) | 18087 | 180.39 050
Table 2 : Reporting of Characterization Result
uUUC* Setting uuC* Reading (°C) Stability Unifarmity Overall Variation
4] MIN MAX Average £(°C) %] e)
1040 104.0 1040 104.0 015 049 .88
1406 140.0 1400 1400 013 0.7 1.2
180,40 1800 180.0 180.0 013 1.2 19

MNote  The guoted uncertainty inclute ™ Stability * and * Loading effect {20% of Temg Uniformity) ©

LUC* = Unt Under Cakbrabon

Stability = One-helf of the greatest maximum diference of measuned temperatures ak any one sensors,

for at keast haif an hour after reaching stesdy stale
Unifarmity = The iff of measured at gy sensors and the measured
temperatune at the reference location which are obsenved at the same time
Overall Vanation = The dfferance of the maxmum and mimimuem messured emparatuses throupoat observation time.
The report uncertainty of mepsurement wes based on standard uncermainty multplied by coverage factor k= 2, prowding 2

leve of confidence of aoproximately 95 %.

5013 Revemon (] Date: 20-04-65
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Equipment : BOD Incubator Cert. No.: 24TM1113
Condition As-Recalved ;  Used [lam Page: 20of3
Raferancs : 2407-024300C-1
Procadure Used :-

Calibration were conducted using calibration procedurs CP-OT02 based on TLAS G-20 according to direct
measurement mothod with Data A ition which d with Temp Detector { RTD ).

The temperatura scale used was based on |TS-80,
Condl of result of calibration

1. Refarence siandard instrument:-
Instrument Serial No. Cert. No. Traceable Duse Date
1) Data Acquisition MyY40023032  23lMi22 TPA 26 Jid 2024
2. This ceriificate is valid only io the item calibrated on date and placa of calibration.
3. This ioan is o the Ir System of Unil.
Remark : TPA : Technology Promation Association ( Thailand - Japan |
Result of Calibration :: (") Without Adjustment
Function of UUC* : Temperature Scurce
Frash air setting : Not Avaliable Environment during calibration
R Segeory | Fires
Temp. | °C ) 28 32
[REL.Hurnid. { % ) 78 85
AC Supply { Vot ) 233 234
Ref, Std,
A Posion: | ioiNa:
& 1 18-16RTD-01
] 18-1BRTD-02
2 / 3 18-1BRTD-03
4 18-16RTD-04
5 18-16RTD-05
3 18-16RTD-06 |
7| ai-16RTD07
Probe instailation Details : Dimension of Chamber : L 1% 18RTD-08
A = P S(rel) | 18-16RTD-08
b= 10 om W= 12 m
= 10 om H= 12 m
Capacity = 0.88 m*
'
wenanslumunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-Mra

‘CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

S34/4 PATTANAKARN ROAL SO 18, SUANLUANG, SUANLUIANG BANGKDK 10250 L B3
TELO-2717-000-28 FAX0-2715-8484 CauinmanoH otcs

Certificate of Calibration e

Equipment : BOD Incubatar

Manufacturer : ARCO

Model ; UC4-1320

Serial No. : -~

10 Mo. © UAE WAOD.002/2550

Submitted by : Unitad Analyst and Enginesring Gonsultant Go_Lid.

3 Sol Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhianang,

Bangkak 10260

Location : Lab Floor 2

Received Ordar © 11 July 2024

Calibration Date ; 11 July 2024

Ambiant Temperaturs : (26+10)°C

Relativa Humidity : (50430 )%

Calibrated by : Tawatchal Pama

s 5l Sl
Apptaved Signatory

{ ) Ponpan Paipim

(/') Suwit mial

{ ) Kunchit Promprat

Issus Date : 14 July 2024

The Uncertainties are for a confidence probability of approximately 85%

s cartificate may ol be eeprodece other than in hull, escapt with the price weitten
Approvil of the head of Corporaie Services 3 - Equipenand Catbration and Testng Services.

I.ﬂﬂﬁ'li‘lljmthu

BOD Incubator Cert. Mo.: 24TM1113

Used ltem Page: 3of3
2 2407-02430C-1
Rasult of Calibration :- 1" ) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Mot Available
Callbration | UUG uuc Temperature Temperature | Overall |Coversge
Point ‘Betting | Reading stability ty Factor
{*C) (c) | (€} (£'C) () (¢ *
200 200 198 0.55 0.66 15 2
Calibration Temparature { °C |
Paint Position

) | 1 ] 2 T 3 [ &« [ 58 T & [ 7 | 8 Jopety| (sc)
200 | 20210 | 20331 | 20482 | 19,645 | 20.287 | 20.070 | 18838 | 18.781 | 18.854 0.78

Average” : The average of 30 values in esch position,
Tamperature stability : One-half of the graatest madmum difference of measured temperature 81 any one sensor.
Temperature unifarmity : The maxmum difference of measured temperaiures ot any sensors and the measursd
temperature at the reference leeation which ar obsarved at the same time or at a5 close an observation fime as
possible i datermine the temparature pattem or homogenelity within the chamber under steady-state conditions.
Owerall & The Di of the dmusm and minimum Bs throughout
UUC* : Unit Under Calibration
Note : The reported uncerainty of measurement was included stability and excluded uniformity .

The reparted uncertainty of measuremant was based on a ied by &
facior k, providing @ level of confidence of approximately 85 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-Mma

CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES

53414 PATTANAKARN RDAD 501 16, SUANLUANG. SUANLUANG BANGKOK 10250 et P
TEL.D-2777-3000-25 FAX.0-2719-8484 EALEMSATIENN 5008

Certificate of Calibration cert o zemioien

Page: 1of3

This Carlificate was Issued to replace 1o the Cerificate No, Z4TM1016

Equipment ; Water Bath

Manutacturer : Memmert

Model : WNE 14

Serial No. : L40T.0756

1D No. : UAEMIC 0242550

Submitted by : LUnitad Analyst and Enginaering Consultant Co, Lid,

3 Soi Udomsuk 41, Sukhumvit Rioad,
Bangehak, Phrakhanong,

Bangkak 10260
Location : Microbisiogy Laboratory
Recelved Order : 09 July 2024
Calibration Date : 09 - 10 July 2024
Ambient Temperaturo : [3£10)°C
Relative Humidity : (80+30)%
Calibrated by : Preecha Hiahih
Approved by : ﬁ{"‘j
Approved Signatory
{ Panpan Paipim
(V) Suwit Imjal
{ ) Kunchit Fromprat
Issue Date : 5§ August 2024
Tha Uncer are for 3 confidence probability of ap a5%
Thes certificate may not be mproduced ather than in full, sxtapt wah the prioe weithn
Approval of ibe 3 - Eguprnait and Tasting Servcis
.
enanslumungu
Water Bath Cert, No.: 24TM10168/1
Used itam Page: 3of 3
2407-530C-8
(") Without Adjustment
Temperature Source
Calibration uugct uuc Awerag rd Reading [ C |
point Setting Poaition
(*C} ("G (=] 1 2 3 4 5 fref.) (%°C)
410 41.8 418 41.004 40.968 41.027 40.988 41.000 015
44.5 452 45.2 44.458 44461 44,468 44,4409 44.488 015
45.0 45.7 45.7 44989 & 027 44,931 44814 44,960 0.15
Calibration Coverage
Unifor
paint Ty, | Sbinty Factor
(*c) (c) (£°C) L]
41.0 0.085 0.041 2
4.5 0.088 0.038 2
450 0.085 0.036 2

Average* : The avernge of 30 values in sach position.

Uniformity : The maximum differance of measured tamperatures at any sensors and the measured temparatuns
4l the refesence location which are observed 8t the same time or &t as close an cbservation time as possibie
to daterming ihe temp e pattam o wilhin the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature &t any one probe.

UUC* = Unit Under Calibration

Note : Thae reporied uncertainty of measurement was includad stability and excluded uniformity.

The reparted uncertainty of measwement wes based on a standard uncartainty multipliad by &
caverage factor k. providing a level of confidence of appraximataly 85 %.

-olo-

wenenlimuny
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Equipmaent ; Watar Bath Cort. No.: 24TM10161
Condition As-Received : Used lem Page: Zof3
Reference : 2407-MB30C-5

Procedure Used :-

Calibration wers conducted using in-house calibration procadurs CP-OTO4 Based on ASTM ET16 accarding
to dirsct measurement method with Data Acquisition which connecied with Industrial Piatinum Resistance
Tharmameter { IPRT ).

The tamperature scale used was based on ITS-80,
Condition of this re f call
1. Reference standard instrument:-

Instrumant Serial Mo,  Ced.Mo.  Traceable  Dus Date

1 ) Data Acquisition MY52003411  23LM208 TPA 27 Dec 2024
2. This cedificate |s valid only o the item calibrated on date and place af calibration
3, This centification Is traceabls to the Intemational System of Unit.

Remark : TPA : Technology Promotion Asaociation { Thailand - Japan )

Resi > {* Without Adbustmant
Function of UUC" : Temparatura Source
Heat tranafer medium used :  Water
I-' i Ei AC Voltage Supply
2 - {"C}) { %RH. } { Waolt }
Beginning of Calibration 28 &7 ; =
Finished of Calibration 27 66 222
Position :
1
i - o) 2 2
4 3 I
ERY, }
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Calibration Certificate
Certificate No.: 2403982-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD,
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Bangkok 10260
Pagalof3

Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
ID No.: UAE.MIC.015/2560
Order No.: 2403982
Operation No.: 2403982-001
Date of Receipt: 7 August 2024
Date of Calibration: 7 August 2024

Calibrated by memanss Somsok  Approved by / /4"” }L s

Special [ Miss Preayaporn Jaangkarnkit )
Vice President, Department of Laboratory Services
for the Technical Team

Date of Issue: 14 August 2024

The are fora y of appr y 95 %.

This Certficate s issued in accovdance with Lhe condfions of accreditadion granted by the Thal Laboralory Accrediation scheme
which has assessed the messurement capability of the barstory and #s traceatsity to recognized natisnal standards &nd 1o the wits
of maaswement realized at the comespanding national standards laboratory. This certificate may nok be reproduced other than in ful
except with the prior written approval of the Mational Food Institute

FAC5-009 Revmon (1 ate: 20-04-63
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Calibration Report Calibration Report
Cartificate No.: 2403082-001-04 Certificata No.: 2403962-001-01
Equipment: Autoclave Equipment: Autociave
Model:  CL-40L Serial No.:  BO7Z08 Modeh:  CL40L Serial Noo BOT298
Resohton: | C IDMes LIAE, MIC 019/2560 Resoltion; 1 'L iDhes LIAE MIC 019/2560
Manufacturer. AP Manufacturer:  ALP
Date of Calibration: 7 hugust 2024 Page ald Data of C 7 Mlgust 2024 Page 2ot 3
Calibration point: 121 ¢ [ = T
Calibration result: Location: MICROBTOLOGY LABORATORY (301), UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Eatitirmtian MF:"' m':w:m un:::lm Environment Condition: Ambient Temperature (28 & 1 ) 'C
! Fetative Humidity { 60 = 5 )%
Mi ma 55 na
" Line Votage (! 21 vk
Max 300 &5 a6
Tablel : of Candition of this results of Calibration:
Measured Temperature (°C) & Sensor No, 1, This instrument was calibrated by insest 3 standard Data loggers with RTD inta its autockve and calibration
Calibration Poink (Sensor No.2 is REF) Uncertainty according to W-TE-018 based on BS 2646-1:2021, Autoclaves for sterilization in laboratores
') Sed.# 1 ] Std.# 2 (Ref) | Std.# 3 £ (°C) Part 1: Dasign, construction, safiety ond performance - Specification
121 12243 | 12244 | 122.94 055 - The temperature scaie used was basad on TTS - S0

- All data show below were final values and the initial data may be obitained upon request.
2. Refsrence Standarnd Instrument !

able’d ;e g of Ch L2 Instrument Modal Serial No. | Certificate No. Due Date
+ Reading
wc.‘.c o wal uu.:' ] T Stabiliy | Mpiformity Jowerall Varition OM-CPHITEMP 10| GegEss TWeNzon | 2srebas
] Min Max ("C) |Aversge'T]  MPa °g) r'c) ey oy i
aefloin -LP-HITEMP- 140 RESAS] TE 67023101 25-Febr2%
122 o | x| o m | wn 0,065 0,031 0,14 {Deia Logges) i,
OM-CP-HITEMP- 140 HSEA 6 TE 42022201 25-Feb 25

3. This eertificate (s tracsable tn Internatonal System af Units {51 Units).

Dicte: 4, This cartificate was certified onky for the instrument we calbrated.
The quoted uncenainty mclude = Statility " and " Loaging effect ( 20% of Unformity J* 5. This result of callbravon wes found accurate as shown on dete and place of caltiration onky.
UuC* = Unk Uinder Callbration &, This standard dos not apply to steriliers or dsitectiors used for medical, dental, pharmaceutical.
Smbility = One-hat of the greatest masimum difference of measwed temperatures at any one sensrs, 7. Condition of Calieated ftem ©  Good
for at ieast half an hour after reaching Steady state. ULC Desogtion 1 Satting program function sterilzation = STERILIZE/NORMAL
Kot =T 3 S R K S0 P Time of stenlzation 15 Minute AL 121 °C
temperature at the reference location which are observed at the same fime. Wickiout i
Crveradl Variaton = The difference of  the maximum and mimmum messured temperatures throupout cbservation tme. 6. Remitof R0 o adj y
uatrEnT ‘
The report uncenainty of measurement was based on standard uncenainty multsplied by coverage factor k= I, providing Aot 2
& level of confidence of approximately 95 %, s fﬁ(}% 2024
N . "?

F-L5-012 Revivon. 01 Date JO-04-4% g FC5-013 Hevivon: 01 Data: 20-04-65
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 —— - L || vAE Calibration Certificate
) §33g i, Bobk
[rom—— ks Doetliche | T ot as

Travel To Castomer [Hrs) Labour (Frs] Travel omet [Hrs) Certificate No.: 2403982-003-01
i :'g_—_s_[ 1 _?_:'1-_;7_; 5 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Finish X 20
Address: 3 S0i Udomsuk 41, Sukhumvit Road,
lok Type kok 10260
Application Special S1andard
Destributor Courtesy Visit Installatsan Tralning
Digital Service FIRA Dreboarding Quoie In House Fage 1of1
intarnal Wirranty gt PH >
% Sales Support Armote Hialth Check Visit
Equipment: CHAMBER (Incubator)
Smartcare Semarteare Pro Fosscan x
PAAType Manufacturer: BINDER
Smarteare Advante Fasscare Pro A
Detalls of Work / Test Model: BD 53
— V-
=Vl e i Serial No.: 13-07343
E T 1 al
F Mo dont i
=4 [ ID No.: UAE.MIC,005/ 2558
— C—lln-:}‘_ R wq [ef —3k
Ordi o 2403982
— Fmclinn  Chef = = er No.
o Diltiam  foml - 4
2 Alleaft LELY DLWl » Dege Operation No.: 2403982-003
E] Mu«fﬂ iAo pdyle | il
£ e = =
- x 7 August 2024
ek = e = T I = Deite of Receipt:
77" s T fow s
Instrument Ready for Use T‘t 3 T x T Not OK* 3 i' = Date of Calibration: 7 August 2024
Part No: Batch Description Oty
[ACIALT) Ghe o Lol | P kit Eelfeg 1 JDHT =P 4 ¥ 7
o S Calibrated by MrManss Samsak Approved by y
Specialist [ Miss Jannghkarnidt )
Vice President, Department of Laboratory Services
Date of Issue: 14 August 2024 for the Team
Tha are for @ batlity of ¥ 95 %o,
I confirm this report i acourate and complete This Certficate & isud in accondanco with the conditions of accreditation gramted by the Thal Laboratory  Acoediation scheme
i ) whitty fias ssessed the meaguremant capability of the laboratory and 1ts traceablity 1o recograed nabanad sEndarss and (o the wis
Spred Foss /4' / ‘wd"/ Srantimmer e iy aof mensurement realized ot the corresgonding netiona) standarcs ishorainty. This fertificate may not Be repoduced ather tham in full
Name % e 7 sl Name mecep] with the prior wttan approval of the Netional Food nstitute
F-C5-009 Rewenony 01 Osce: 20-04-65
Emall: | | Customar Contact.: |

“Remark:
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Calibration Report
Certificate No.: 2403982-003-01
Equipment: CHAMEER (Incubator)
Model; BD 53 Serial o0 13-07343
Remlution: 01 ¢ 10 Nou: (JAE MIC. 005/2558
Manufactuser BINDER
Date of Calibration: T August 2024 Fage 2of 3
Location: MICRORIOLOGY LABORATORY (307}, UNITED AMALYST AND ENGINEERING CONSULTANT COLLTD.
Envitenment Condition: Ambignt Tempersture | 2498 & 1 ) ¢
Rlative Hismidity [ 55 & 5 )%
Line Veltage { 210 & 3 ) ver

Condition of this results of Calibration:

1. This instrument was calibrated by insedt @ standard thermometer into its chamber and calibration accordag 1o
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guigehines for Calibration and Checks of Temperature Contrafied Enclosures.
« The- ternperature scale used was based on 175 - 90,
- il dista show below wese final vakies and the inital data may be obtaned upon request

2, Reference Standard Tnstrument |

Instrument Model Serial No. /1D Mo, | Certificate No, Due Date Through
Digital Thesmomater G724 MY55002902 = NATIONAL FOOD
ith sunsor iy A R L EG7H76-01 4 May 2025 INSTITUTE

3. This certficate i tracoabie to Intemational System of Units (51 Unas),

4. This centificate was certified only for tha instrument we calibrated

5. This result of caltbration was found accurale as shown on date and place of cedbraton only.
&, Condition of Calibrated fem Good

LUIC Deseription :
Tere of Record 1 Haur L; Murtute A MO T
Fresh air Dampe - Open Position

Close Fasn

- Not Available
7. Result of Calibration | [ wihout scustrment [¥] aner sajustment /
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Calibration Report
Certificate No.: 2403062-003-01
Equipment: CHAMBER {Incubator)
Madel BD 53 Senal No.: 1307343
Resaltion: 0.0 "t [DMNo.  UAEMICDDS[2558
Manidacturer: BINDER.
Date of Calibration: 7 Miigust 2024 Poge 30t
‘Calibration point: .0 °C
Calibration result: .
Calibration | Tempecsture |  Rolative | Line Votage - :
Condition "c) Wunsidity (%) | (Vo) 1 Ly
N 2408 50 227.0 . = -
MAx M3 &0 2320 PLL, P,
Tahlel : of - i
‘Calibration Measured Temperature (°C) © Sansor No,
paint (Samsor No.9 is REF) "
("c) %1 | @2 | #3 | #a | #5 | #6 | #7 | #8 | #9 2(°0)
40 41,29 | 9433 | @430 | #496 | 4342 | 435] | 43.40 | 4353 | 4397 030
Table 2 : Reporting of Characterization Result
uuC* Setting UUC* Reading {°C) Stability iformity Overall
o) MIN | MAX [ Average = ('0) e o)
440 wmy | w0 | s 0.083 0.57 12

Mote  The quoted uncestainty include " Stabdity * and " Loading effect {20% of Temp Unifermiity) ™

WC* = Unit Linger Clibeation

Stability = One-half of the grestest maxsmum difference. of messured temperatures st a0y one sensors,

for at least naif an hour after reaching steady state.
Uniformity = The differem of tor at any sensors and the measured
temperature at the rfieence lacation which are pbserved at the same time,
Ewerall Varation = The difference of the maximism ahd msmiim measured temperatures throusout sbservation hme.
The report uncertainty of measusement was based on standerd uncerainty multiphed by coverage factor k= 2, providing &

leved of confidence of approemately 35 %.
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