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13 | Color ADMI Weighted-Ordinate Spectrophotometric
Methad™

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

15 | Cyanide Distillation, Colatmetric Mothod™

16 |44-DDO Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectromatric Method'™

17 4.4"-DDE Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

18 4.4'-007T Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

21 Endosulfan il Liguict-Liguicl Extraction, Gas Chromatographic/
Kass Spectrometric Method™

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

23 Endrin Liguid-Liquid Extraction, Gas Chromatographic/
tass Spectrometric Method™

24 Endrin Aldehyde

25 Formaldehyde
26 Free Chiorine

27 Heptachlos

28 Heptachlor Epoxide

29 b lent Ch

Lieuidd-Liquid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method™

Distillation, Colorimetric Method™

1) lodometric Method™

2) DPD Colorimetric Method™

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

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

Colori Method™ < 1

iuit aauniy FHmsed

1 Aldrin Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrametrle Method™!

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

3 Barium 1} Digestion, Direct Nitrous Owide-Acetylene Flame
Method!!
2) Digestion, Inductively Coupled Plasma Method™

4 CL-BHC Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™

5 B-BHC Ligusd-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

& B.8HC Liguéd-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

7 Y-EBHC Lispuic-Ligpid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

8 Siochemical Owyeen Demand 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membirane Electrode Method™

] Cardrmium 1} Digestion, Direct Air-Acetylene Flame Method!™
2} Digestion, Inductively Coupled Plasma Method™

10 | Chemical Oxysen Demand 1) Open Reflux, Titimetric Method™
2) Closed Reflux, Colorimetric Method™!
3} Closed Reflux, Titrimetric Method ™

u Chlordane Liquid-Liquid Extraction, Gas Chramatographic/Mass
Spactrometric Method™

12 | Chramium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Piasmﬂwd’“

13 Colox..,
Fikis
ddud Ay ik

30 | Lead 1} Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plagma Method™

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

32 Mercury Digestion, Cold-Vapor Atomic Absarption
Spectrometric Method™!

33 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Iiass Spectrometric Methiod™

30| Nickel 1) Digastian, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupted Plasma Method™

35 | Ol & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

3 | pH Electrometric Method™

31 | Phencls Distillation, Birect Phatometric Method™

38 | Selenium 1) Digestion, Hydride Generaticn/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

39 | Sulfide 1) lodometric Methad™
2) Methylene blue Method™

40 | Ternperature Labaratory and Field Methods™

41 | Total Dissolved Solids Dried at 180 *C™

42 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™

43 | Total Suspended Solids Dried from 103 to 105 °CY

44 Trivalent Chromium 1) Digestion, Direct Air-Acetylens Flame Method;
Colarimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Colarimetric Method; Calcutation™

45 | Zinc 1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Inductively Coupled m Method™

*

AR

ATARUIA -2

30 Lead...
B
sl S 56 37003
it iy Fnet
1 Aldrin Liguid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Methad™
2 | Antimony Digestion, inductively Coupled Plasma Method™
Arsenic 1) Digestion, Hydride Generation/Atamic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
q Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Mathod™
2) Digestion, Inductively Coupled Plasma Method™
5 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod™
L] Beryllm 1) Digestion, Direct Nitrous Cxide-Acetylene Flame

7 Bromodichloromethane

8 Bromofotm

9 Cadmium

10 Carbon tetrachloride

1 Chlordane

12 | Chloeoform

13 Chloredibromomethane

14 Chromium

Methad™

2) Digastion, Inductively Coupled Plasma Method™
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestian, Inductively Coupled Plasma Method™
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometiic Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled F;aﬁ Method™

15 Chromium (...
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33

3

35

ar

39

41

42

a3

ad

45

a5

Hexachlorobenzene
C-HCH

PB-HeH

Y- HEH

Lead

Manganese
Mercuey
Methoxychlor
Methylene chioride
Hickel

pH

Phenol

Selenium

Sitver

Styrene

Tetrachloroethylens

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

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

Ligquid-L iquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

1) Digestion, Direct Air-Acetylene Flame Methad™
2) Digestion, Inductively Coupled Plasma Method™
1) Cigestion, Direct Air-Acetylene Flame Meathod™
2) Digestion, Inductively Coupled Plasma Method™
Digastion, Cold-Vapor Atomic Absorption
Spectrometric Method™

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Direct Ar-Acetylene Flame Method™
2) Digestion, Inductively Coupted Plasma Method™
Electrametric Method™

Distitiation, Diect Photometric Mithod™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometrie Method™

2) Digestion, Inductively Coupled Plasma Method
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Kass Spectrometric Method™! w

47 Toluena.

dhifudt

aTsuniy

et

it ey e
15 Chromium () 1} Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation’™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Mathod; Calculation™
16 Chromium (VI} Colatimetric Method™
17 | Cyanide Distilation, Celorimetric Method™
18 | L1-Dichiaroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
19 L2-Dichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
20 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromategraphic/
Mass Spectrometric Methad™
21 trans-1,2-Dichlomethylens Purge and Trap, Gas Chromatographic/
Mass Spectiometric Method™!
22 DoD Ligpuiici-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
23 DOE Liguid-Liquid Extraction, Gas Chromatographic!
Mass Spectrometric Method™
24 oot Llguict-Liquid Extraction, Gas Chramatographic/
Mass Spectiometdc Method™
25 | Dietdrin Licuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
26 Endosulfan Liguit-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
27 Endrin Llguid-Liquid Extraction, Gas Chromatographic!
Mass Spectrometric Wethod™
28 Ethylbenzens Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
] Heptachlor Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
30 | Heptachlior epoxide Licuid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ }N“J
31 Hexachlorobenzene.,
vl -
shiuit avsuafiy Faansd
a7 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectromietric Method?!
a8 11,1 Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'
a9 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spactrometric Method™
50 Trichloroethylens Puree and Trap, Gas Chromatoeraphic/
Mass Spectrometric Mathod™
51 | Vanadium 1} Digastion, Direct Nitrous Créde-Acetyléne Flame
Method™
2) Digestion, Inductivety Coupled Plasma Method™
52 | vinyl chloride Furge and Trap, Gas Chrormatographic/
Mass Spectrometric Method™
53 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methed™
54 o-Xylens Purge and Trap, Gas Chromatographic/
Mass Spectrometeic Method™
55 p-Kylena Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod™
56 | Zine 1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
i’ [-. E ﬁ ﬂ Ei E ) Eﬂ
it iy vk
1 Antimany 1) Waste Extraction, Digestion, inductively Coupled
Plasma Methad!47
2} Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method 4%
3) Digestion, Inductively Coupled Plasma Methad®
4) Digestion, Flame Atomic Absoption Spectrometric
Method™# W

2 Arsenic,.,

ANARUIA 9-3

Arsenic

Barium

Benylium

Cadmium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 57
2) Waste Extraction, Digestion, Hydride
VAtomic Absorption Spec

Method 4
3) Digestion, Inductively Coupled Plasma Method™ "
a) Digestion, Hydride Generation/Atomic Abserption
Spectrametric Method™™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 7
2} Waste Extraction, Digestion, Flame Atomic
Absarption Spectrometric Method™ %
3) Digastion, Inductively Coupled Plasma Mathod™"
4} Digestion, Flame Atomic Absorption Spectrometric
Memdﬂlf
1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method' 7
2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method ™™
3) Digestion, Inductively Coupled Plasma Method™"
4) Digestion, Flame Atomic Absorplion Spectrometric
Method 8
1) Waste Extraction, Digestion, inductively Coupled
Plasma Method!' 47
2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!'**
3) Digestion, Inductively Coupled Plasma Method™ !
4) Digestion, Flame Atomic Absarption Spectrometric
Method™*
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'41
2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! &

Srea)

3) Digestion...
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Tamand

Chromium (1)

Chromium (Vi)

Cobalt

Copper

3) Digestion, Inductively Coupted Plasma Method™"
4} Digestion, Flame Atomic Absorption Spectrametric
Methiod**

1) Waste Extraction, Digestion, Inductively Couplad
Plasma Method; Waste Extraction, Colorimetric
Method; Caleulation Method? 474

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation Method! 441

3) Digestion, Inductively Coupled Plasma Method,
Alkaline Digestion, Colormetric Method; Calculation
Methud’*”"'

4) Digestion, Flame Atomic Absorption Spectrometric
Methoc; Alkaline Digestion, Colorhimetric Method;
Calculation Method®#41

1} Waste Extraction, Colodmatric Method! "

2) Alkaline Digestion, Colorimetric Method™!™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!'4 7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*#!

3) Digestion, Inductively Coupled Plasma Method™'!
4) Digestion, Flame Atomic Absorption Spectrometric
Method**

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad'*7!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ 8!

3) Digastion, Inductively Coupled Plasma Method™"!
4) Digestion, Flame Atomic Absorption Spectromietric

Method™ w

11 Lead..,

Lead

Mercury

Molybedenum

Nickel

pH
Selenium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methoe "

2) Waste Extraction, Digestion, Flame Atomic
Absarption Spectiametric Method 4

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Flame Atomic Absorption Spectromatric
Method®#!

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

2 Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!'?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*7

2) Waste Extraction; Digestion, Flame Atomic
Absorption Spectrometrlc Method 4%

1) Digestion, Inductively Coupled Plasma Method™
48} Digestion, Flame Atomic Absorption Spectrometric
Method®#

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method 47

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

3) Digestion, Inductively Coupled Plasma Method™"
) Digestion, Flame Atomic Absorption Spectrametric
Methad*

Electrometric Method"™®

1} Waste Extraction, Digestion, inductively Coupled
Plasma Method!*"

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absoqption Spectrometric
M»E'[hﬂdl'“ﬂ

3) Digestion, Inductively Coupled Pmiethod“"

FHAned

Silver

Thalilum

Vanadium

Zinc

4) Digestion, Hydride Generation/Atomic Absorption
Spectrametric Method™'Y

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 7

2) Waste Extraction, Digestion, Flame Atomic
Absorgtion Spectrometric Method "4

3) Digestion, Inductively Coupled Plasma Method" 1
4) Digestion, Flame Atomic Absorption Spectrometric
Method™ !

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog'*™

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!' 49

3) Digestion, Inductively Coupled Plasma Method'*'!
4) Digestion, Flame Atomic Absorption Spectrometric
Methad™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"!

2i Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method 4!

3) Digestion, Inductively Coupled Plasma Method™
a) Digestion, Flame Atomic Absorption Spectromatric
Methae

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method" 7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method 48

3) Digestion, Inductively Coupled Plasma Method™™
4} Digestion, Flame Atomic Absorption Spectrometric

Method™ w

4} Digestion ...

~ ailo -

difudd
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Antirmony

Arsanic

Barlum

Beryllium

Cadmium

Chromium

Cheomium (11}

Chramium (Vi
Cyanide
Lead

Manganese

1) Digestion, Inductively Coupled Plasma Method™ "
2) Digestion, Flame Atomic Absorption Spectrometric
Method™!

1) Digestion, Inductively Coupled Plasma Method™"!
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometfic Method™*

1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atamic Absorption Spectrometric
Method®®

1) Digestion, Inductively Coupled Plasma Method™ "
2} Digestion, Flame Atormic Absorption Spectrometnic
Method™®

1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atomic Absorption Spectrometric
Melhﬁdl“:

1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atomic Absorption Spectrometric
Method=8

1} Digestion, Inductively Coupled Plasma Method,
Alkatine Digestion, Colorimetric Method, Calculation
Method®40Ha

2) Digestion, Flame Atomic Absorption Spectrometnic
Method; Alkaline Digestion, Colarimetric Methad;
Caliculation Methog*#419

Alkatine Digestion, Colorimetric Method™® 1%
Extraction, Distiltation, Colorimetic Method!'!*9

1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atomic Absorption Spectrometric
Method™®4

1} Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atomic Absoeption Spectrometric

Method™# w

12 Mercury ...




—

i asaiy e

12 Mercury Digestion, Cold-Vapar Atomic Absorption
Spertrometric Methae ™

13 | Mickel 1) Digestion, Inductively Coupled Plasma Method ™™
2) Digestion, Flame Atomic Absorption Spectrometric
MQMMI

14 | Selenium 1) Digestion, Inductively Coupled Plasma Method™!
2} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad™"

15 Silver 1) Digestion, Inductively Coupled Plasma Method™ '
2) Digestion, Flame Atemic Absorption Spectrometric
Method®2!

16 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™"
2} Digestion, Flame Atomic Absorption Spectrometric
Method™

17 Zinc 1) Digestion, inductively Coupled Plasma Method™"
2) Digestion, Flame Atormic Absorption Spectiometric
Method4
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Wastewater. 24™ ed. Washington, DC: APHA, 2023,

4. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-848, 2014

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Acid Digestion of Sediments, Sludges, and Soils.

SW-846 Method 30508, 2007,

6. United States Ervironmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium, SW-846

Method 30604, 1996,
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7. United States Environmiental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methasds. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010C, 2000.

& United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Mathods, Flame Atomic Absorption Spectrophotometry. SW-B46
Method 70008, 2007,

9, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chermical Methods, Antimony and Arsenic (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7062, 19%4.

10, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, CF H lent (Col ). SW-B46 Method
T1964, 1992

11, United States Environmentat Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Mercury in Liquid Waste (Manual Cold-Vapor Technique).
SW-B46 Method 74704, 1994,

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

13, United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride Reduction).
SW-B46 Method 7742, 1994,

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

15. United States Environmental Protection Agency. Test Methads for Evaluation Salid
‘Waste Physical/Chermical Methods. Cyanide Extraction Procedure for Solids and Ol
SW-846 Method 90134, 1996,

16, United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods, Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-845 Method 9014, 2014,

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

18, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soll and % SW-B46 Method 90450, 2004,
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1 TPH (CoCa) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Uttrasonic Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™

Uitrasonic Extraction, Gas Chromatographic/
Mass spectrometric Method ? )

2 TPH (CopCra)

3 TPH (G- Casd

By

1. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-B46 Methed 3550C, 2007,

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

3, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/ Chemical Methods. Volatile Organic Comy by Gas CF graphy/
Mass Spectrometry (GC/MS). SW-846 Method 82608, 1996,

4. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Semivolatile Organic Compounds by Gas Ct !
Mass Spectrometry (GC/MS). SW-846 Method 82700, 2007
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11 Tolugns Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
12 1.1.1Trichioroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ™
13 1,12 Trichloroethans Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
14 Trichloroethylene Purge and Trap, Gas Chromatographic/
tass Spectromatric Method ™
13 inyl chiaride Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™
16 m-¥ylena Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™
17 o-Xyleng Purge and Trap, Gas Chiomatographic/
Mass Spectrometric Method™
18 p-Kylena Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
12 Kylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™"
e

mnaTiEE

1. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methads. Separatory Funnel Liquid-Liquid Extraction, SW-846 Method
3510C, 1596,

2. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/ Chernical Methods Purge-and-Trap far Agueous Samples. SW-846 Method
5030C, 2003,

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

4, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/ Chemical Methods, Volatile Organic € ds by Gas Ct hy/
Mass Spectrometry (GC/MS). SW-B46 Method 82608, 1996,

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

Waste Physical/Chermical Mathods. Semivolatile Organic C ds by Gas Ct graphy
Mass Spectrometry (GC/MS). SW-846 Method 8270D, 2007
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1 TPH (CyCa) Purge and Trap, Gas Chromatographic/
Mass Spectromatric Method™

2 TPH {C.gCial Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic/Mass Spectiometric Method ™
Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatoeraphic/Mass Spectromatric Method' 5!

3 TPHAC. 14-Cas)

Audnou 19 3w
it BInTRY TEhwied
1 Benzene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™*
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/

2 Carbon tetrachloride

3 1,2-Dichloroethane

q 11-Tchlofoethylene

5 cis-1,2-Dichlorcethylens

Mass Spectrometric Method™

6 trans-1,2-Uichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®

7 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!

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

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

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

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

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

NSC-TISITISI7025
CALIBRAT.ON 0049

CERTIFICATE No : 24E0681 PAGE:10F 2 CERTIFICATE No : 24E0681 PAGE:2 OF 2
REFERENCE No': 71961-1 Calibration Report
Certificate of Calibration EQUIPMENT : pHMETER
MANUFACTURER :  DKKTOA MODEL : HM2R
IDNo : EQLaS SERIAL NUMBER : o 760208
EQUIPMENT : pH METER RECEIVED DATE : 23-Jan-24 CALIBRATION DATE  : 23-Jan-24
AMBIENT TEMPERATURE  :  25°C=1°C RELATIVE HUMIDITY : 50 %RH<10%RH
MANUFACTURER : DKK TOA CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
OoEL ; — DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No : 7000 INSTRUMENT MODEL s CERTICATENe  DUEDATE
D No : EQL-183 1) pH STANDARD SOLUTION 0065106 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
: 3) pH STANDARD SOLUTION 00651-10 CC67180 4882-13813369 14-Dec-24
CONDITION AS RECEIVED  : USED ITEM 4) PROCESS CALIBRATOR CAL50 9156079 BE312 19-Apr-24
5) BATH 260014 124748074 2379014 13-Sep-24
SUBMITTED BY B TEST TECH CO., LTD. 6) THERMOMETER WITH PROBE 421504 55000379 2379623 13-Sep-24
30,32 RAMA 1T SOI 63, RAMA I RD., SAMAEDAM, 3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
BANGKHUNTHIAN, BANGKOK 10150 4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO ST UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH
v uuC CORRECTION UNCERTAINTY OF COVERAGE
APPLEED READING (mV) (@v) MEASUREMENT FACTOR
CALIBRATED BY H PRASERT D. Emv) k
17748 178 052 0.59 20
CALIBRATION DATE 3 23-Jan-24 0.00 1 -1.00 0.59 20
-177.48 177 -048 0.59 20
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 202FO138MK.
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
) ©H) ©H) (pH) K
3.0061 401 0,004 0013 2.0
6.9994 7.00 0,001 0013 20
APPROVED BY . 100070 10.01 0,003 0014 20
5o o 3. PERCENT SLOPE 97%
. 4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
ESTRTBATE . ) STANDARD uucr IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
RECEIVED DATE : 23-Jan-24 (Q ) (mm) (0 (20)
24.999 25.0 30 -0.001 021
UUC: UNIT UNDER CALIBRATION
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A @/VERAGE
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF FACTOR k PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
QUALITY CALIBRATION CO., LTD. END OF CALIBRATION REPORT
F-GOIOREV 03

QUALITY CALIBRATION CO., LTD. N QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 H3C-MRA 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584. ’7@‘ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.coni e TSNS
CALIBRATION 0043
. PAGE:2OF 3
CERTIFICATE No : 2478053 PAGE: 10F 3 CERTIFICATE No : 24T8053
REFERENCE No : 74209-2 5 )
i i Calibration Report
Certificate of Calibration P
EQUIPMENT :  BODINCUBATOR
MANUFACTURER : NA MODEL ;. NA
1D NUMBER : EQL-166 SERIAL NUMBER H N3/A 0t
'UIPMENT : BOD INCUBATOR RECEIVED DATE e 13-Aug-24 CALIBRATIONDATE ~ :  13-Aug-
" AMBIENT TEMPERATURE ~ :  25°C1°C RELATIVE HUMIDITY : 54 %RH: 10 % RH
MANUFACTURER : N/A CONDITION OF THIS RESULTS QF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
D) : N/A TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 19 POINTS AND LOCATED AS THE
MEBED ) PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm. AND PLACED THE TENTH THERMOCOUPLE
WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE UNIFORMITY WAS MEASURED BETWEEN
SERIAL No : N/A REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
2. REFERENCE STANDARD INSTRUMENTS :-
ID N : EQL-166 INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
: : 1) DATA LOGGER WITH TC TYPEK HYDRA 2635A 7286308 24T6471 24-Jun-25
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
CONDITION AS RECEIVED  : USED ITEM 4 THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
SUBMITTED BY : TEST TECH CO., LTD. - NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
: " X
30,32 RAMA II SOI 63, RAMA Il RD., SAMAEDAM, R—__“Estl;g;;?x:kﬂ;zz - WITHOUT ADJUSTMENT
KHUNTHIAN, BANGKOK 10150 RMA __
BANG T Overall Ambient Temp, around the Chamber (°C) variation : 0
Overall Line Voltage (V) variation : 11
Instrument_Condition : Normal
Chamber Size (W*L*H): 190*70*174 cm
CHAMBER PERFORMANCE
’ ' Calibrate Averageall | Temperature | Temperature Gverall
CALIBRATED BY : CHAICHARN CH, Point Located Temp. Stability Uniformity Variation
BRATI 13-Aug-24 (&) &) 0 &) ©0)
CALRRATONPATE : M 200 2009 041 047 10
h 5 2
T
T 3 q
11 121 |
10
7 8 9
APPROVED BY 4
PONGWAK J. 17 18
ISSUED DATE 3 19-Aug-24 15 16
RECEIVED DATE H 13-Aug-24 FRONT

END OF CALIBRATION REPORT PAGE 2 OF 3

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

F-GO10 REV : 03 F-GO10 REV : 03

AARNUIN -1



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

PAGE:3OF 3
CERTIFICATE No : 24T8053

Calibration Report

RESULT OF CALIBRATION (CONTINUE):-

TEMPERATURE MEASUREMENT ACCURACY TEST

20.0
[Controller C) 0.0
{Indicating Temp : 20.00
2 20.15
2 3 20.16
2 2 20.17
g : 20.18
:é 5 20.12
3 21
I 7 .10
5 8 5
3 2 19.92
7 .
DE{ 101Rle 19.97
El 2022
12
5 5 20.16
g T 20.11
o 5 20.16
g 1 20.06
z T 20.01
= 18 19.94
5 20.04
Tiosatg oF R L2

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION. .
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATOCREYR;!:\E\IJ:’Y —
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDDASRD/) UN
= 'VEL OF CONFIDENCE APPROXIMATELY 95%.
COVERAGE FACTOR k =2, PROVIDING A LE D OF CALIRAT G R aneT

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

NSC-TISLTIS (7025
CALIBRATION 0049
CERTIFICATE No : 24M6589 PAGE:10¥F2

REFERENCE No : 73767-8
Certificate of Calibration

EQUIPMENT H DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL H BCA224i-18

SERIAL No 3 43402017

ID No : EQL-268
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA TI RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE : 01-Jul-24
APPROVED BY

ING K J.
ISSUED DATE £ 02-Jul-24
RECEIVED DATE 3 01-Jul-24

F-GO10 REV : 0¥
QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
CERTIFICATE No : 24M6589 PAGE:2 OF 2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL H BCA224i-1S
MANUFACTURER : SARTORIUS S/N : 43402017
ID No H EQL-268 RECEIVED DATE H 01-Jul-24
AIR PRESSURE : 1006mbar + 1mbar CALIBRATION DATE  : 01-Jul-24
AMBIENT TEMPERATURE 25°Cx1°C RELATIVE HUMIDITY : 59 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT

STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION, REPEATABILITY

N

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013s 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25
3.

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

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS 0.000042 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

o s

NOMINAL VALUE () | BALANCE READING (g) CORRECTION (g) UNCERTAINTY (= g)
00 0.0000 0.0000 0.000093
0.1 0.1000 0.0000 0.000093
05 0.5000 0.0000 0.00009
1.0 1.0000 0.0000 0.00009
2.0 2.0000 0.0000 0.00010
20.0 20.0001 -0.0001 0.00011
45.0 45.0001 -0.0001 0.00015
50.0 50.0000 0.0000 0.00012
80.0 80.0001 -0.0001 0.00018
100.0 100.0000 0.0000 0.00019
1200 120.0000 0.0000 0.00022
140.0 140.0001 -0.0001 0.00025
160.0 160.0000 0.00027
180.0 180.0000 0.00030
2000 200.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
2 100.0000
3 100.0000
4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTO

MER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY, A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GOI0 REV 03

a

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

F-G010 REV 03

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

NSC-TISITIS 05
CALIBRATION 0042

CERTIFICATE No : 24M6587 PAGE:10F2
REFERENCE No : 73767-6

Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER SARTORIUS
MODEL QUINTIX224-18
SERIAL No 29302452

ID No EQL-164
CONDITION AS RECEIVED USED ITEM

SUBMITTED BY TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY

ATSAWIN Y.
CALIBRATION DATE 01-Jul-24
APPROVED BY
ONGSMK J.
ISSUED DATE 02-Jul-24
RECEIVED DATE 01-Jul-24

—_—_—

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEP

T WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 03

WUIN Y-2



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

CERTIFICATE No : 24M6587

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL ' QUINTIX224-1S
MANUFACTURER : SARTORIUS SIN : 29302452

1D No EQL-164 RECEIVED DATE 01-Jul-24

AIR PRESSURE 1007mbar + 1mbar CALIBRATION DATE 01-Jul-24
AMBIENT TEMPERATURE 27°C+1°C RELATIVE HUMIDITY 55 %RH + 10 % RH

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

. REFERENCE STANDARD INSTRUMENTS :-

©

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
00 0.0000 0.0000 0.000096
01 0.1000 0.0000 0.000097
05 0.5000 0.0000 0.00010
10 10000 0.0000 0.00010
20 2.0000 0.0000 0.00010
20.0 200001 -0.0001 0.00011
45.0 45.0001 -0.0001 0.00015
50.0 50.0000 0.0000 0.00013
80.0 80.0001 -0.0001 0.00018
100.0 100.0000 0.0000 0.00019
120.0 120.0000 0.0000 0.00022
140.0 140.0001 -0.0001 0.00025
160.0 160.0000 0.0000 0.00027
180.0 180.0000 0.0000 0.00030
2000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9999
/4 2 99.9999
3 99.9999
2 4 99.9999
5 100.0000
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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Preventive Maintenance Contract
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REAR

No PASS FAIL N/A
1| Tube for sample H3BO3 suppl ] 0 [
2 | Tube for sample H20 supply a a
[ 3| Tube connection for steam generator H20 supply [w] [w)
|_4 | Tube connection for NaOH_supply ) =] a
5_| Tube ion for receiver glass extraction ) ] ]
6| Tube for sample waste extraction =] [m]
7 _| Tube ion , overpressure steam outlet ] a )
8 | Connection for cooling water supply (with cleaning sieve) =] a ]
9 | Tube for cooling water outlet [ ] O
10 | 4 X USB interface ] a o
11 | 1 X RS-232 Interface “ a j)
12 | LAN Interface a o
| 13 | Screw cap for Perspex cover a ]
14 | Connection socket for sample waste tank level a =]
15 | Connection (not used) @] @] o]
16 | Connection socket for H20 tank level a ]
17_| Connection socket for H3BO3 tank level %] O ]
18 | Connection socket for NaOH _tank level monitoring ) o
19 | Overcurrent circuit breaker ] a (=]
20 | Apparatus socket (mains cable connection) [ @] @]
[ 21 [ Rating plate with serial number 5] =] =)
22_| Exhaust air fan o o o
23 | Excess switch “ a o

AIANUIN Y-4

JUB No: LSPR2402440....... . MODEL:VAP30N. .
Operational Qualification (0Q)
asnaouAnIAT0q

FRONT

\

.S/N: GERI300210095.

12 | Control panel

13 | Operating Button

14 | USB interface (with protective cap)

15 | Silicone tubing 8/10 for distillate discharge **

16 | Verprene tubing 4/8 , receiver suction **

17 | Cable duct for electrode cable + titration tube**

No PASS FAIL
1| Quick clamping device with clamping block O
2 | Digestion tube 250/300 ml o
3 | PTFE steam inlet tubing o
4 | Connection stopper , Viton O
5 | Screw cap GL18 = O
6 | PTFE-inlet tubing NaOH “ o
7 _| Distribution head made of glass o
8 | Screw cap GL32 [=)
9 | Distillation condenser made of glass [w]
10 | Screw cap GL14 )
11_| Ventilation valve “ =

7] [
]
a
o
o

18 | Silicone tubing 4/7 , boric acid inlet**

19 | Sensor for level including connector**

(

20 | Agitator motor with propeller**

21 | Titration acid inlet tube **

22 | Receiver glass**

23 | Holder for pH electrode , removable**

24 | pH electrode (combined electrode)**

25 | Drip tray PP

®(0|0[0010

0000 0|0D|C|0oo|o

UEIEEEHEIHESIEEIUCDCJGDDL]DGUL“UU%

** only VAP 450

Inside Steam generator

No PASS FAIL N/A
1_| Steam generator @] (@]
2 | Steam generator traverse [=] [#9]
3| Pinchvalve O [w]
4_| Circuit board distributor ] O
5| Valve tubing connection [@] [m)
6| Housing safety valve [=] O
7_| Safety valve SKT D O
8 | Excess protection , steam generator [=) O
9 | Safety valve G 1/8 0.5 bar =] @]
10 | Ventilation glass pinch valve VAPODEST =] [®)
11| Hose clamp for ventilation clamp [=] O
12_| Distributor PP D [S]
13 | Angle connection PP [m] [@]
14 | Pressure transmitter () =]
15| Level switch (=) O
16 | Fixing bracket steam generator [=)] (@]
17 | Relay HT+ =] O
18_| VA Hexagon nut %" =) @]
9 | Angle connection 1/8* [=) [@]
0| Bushing nipple 6-10-14 D O

1| VA Lens head screw M5 X 10 () [S]
2| Grounding connection , 2-pole D O
3 | VA Lens head screw M4 X 6 O O

24_| Spacer bolt 5 mm [=] [w]

25 | VA Lens head screw M4 X 10 [S] [=]

26 | Tubing connection ] o =]

27 | Hose clamp 14.5 mm (=] (=]

28 | Module ball valve with nozzles [s] =]

29 | Cross manifold with spout [=)] O

30 | Seal copper G 1/8 [S} =]

31 | Locking screw 1/8” =] [S) O

32 | Pin strip [=] [S] [#]

33 | Bundle clamp 12 H 4500 [S] a

34 | Bundle clamp 12 H 4502 =] o ]

35 switch 80°C ] [S] =]

36 | VA Lens head screw M3 X 6 =] o [=]

37 | VA Hexagon nut M4 [4] [S] =]

38 | Lins head screwM4 X 8 2] =] [=]

39 | VA Spring washer (=] a

40 | Angle connection , reduced , 1/8” PP [S] [=]




Module Pump holder VAP200 - 450 V3

No PASS FAIL N/A
1_| Peristaltic pump =] @]
2_| Diaphragm pump NaOH. with non retun valve ) )
3| Circuit board O O
4_| Tubing connection module O O
5| Flow controller O O
6| Lens head serew M5 x 10 [m) (@]
7__| Bushing nozzle [m] O
8 | Screw in socket (@) O
9| Magnetic valve 212 way =] O
10_| Circuit board distributor = O
11_| Bushing nozzle o [m]
12 | Screw 5x25 [m] O
13_| Cylinder serew O O
14_| Screw 5x20 O O
5 | Seal EPDM 15x4 O ]
6 | Tubing connection piece 51x10x6,5 [@] [@)]
7_| Tubing connection picce 51x10x10 O O
8 | Screw M4x10 (=] [w]
19 | Clamp (=) [m]

20 | Clamp O O

21| Y-tube connector O O

22 | Spacer bolt 5 mm O [m]

23 | Bundle clamp O O

24| Bundle clamp =) O

25 | Retrofit earthing pumpv. [=] O

26| Snap ferrite o] [S) [=]

27 | NutG 3/8" =] o =]

28 | Pump holder plate & [w] =]
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- Main cable

Electric wiring
- Pumps

- Distribution Head
- Condensor

- Steam generator

- Tubing

- Viton cone

AT7000Y Function A11711474 (The FunctionTest)
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Control panel

PASS

FAIL

Title bar

Status bar

Navigation button

0|00

Smart switch with multiple functions

o |2
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USB interface

B8 & &

0|

swauwamsliiims

1. TECHNICAL DATA

Main Supply 220 volt + 10% 50 Hz with ground

Norminal current

1.1 COOLING WATER BATH
Temperature 15-20 °C
Cooling Water Outlet

Control Temperature

1.2 OPTICAL TESTVAR300
Serew cap GL14
Screw cap GLI§
Sorew cap GL32
Distillation Head
Condensor
Viton Cone
Ventilation Valve BV
Micro Switch Sample
Agitator motor for propeller
2. SYSTEM COOLING WATER INLET
Cooling Water Inlet
Cooling Water Outlet

Flow control valve

3.SYSTEM CONTROL
Display
Program
Adding NaOH
Adding H20
Adding H3BO3
Suction Sample

Suction Reciver

4.SYSTEM DISTILLATION
Boiler
Level Sensor
Novopren
Solenoid Valve Shut-Off
Solenoid Valve Steam
Solenoild Valve soft steam
Ventilation Valve Premount
Excess Pressure Detector
Heating Element
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CERTIFICATE No : 24T8913
REFERENCE No : 74483-3

PAGE:10F2

Certificate of Calibration

EQUIPMENT WATER BATH
MANUFACTURER N/A

MODEL SUP IV
SERIAL No N/A

ID No EQL-056
CONDITION AS RECEIVED USED ITEM

SUBMITTED BY

TEST TECH CO., LTD.
30,32 RAMA II SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY PRASERT P.
CALIBRATION DATE 05-Sep-24
APPROVED BY [
?oms\} ]
ISSUED DATE 09-Sep-24
RECEIVED DATE 05-Sep-24

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com
CERTIFICATE No : 24T8913 PAGE:2OF2
Calibration Report
EQUIPMENT : 'WATER BATH
MANUFACTURER H N/A MODEL SUP IV
ID NUMBER EQL-056 SERIAL NUMBER NA
RECEIVED DATE 05-Sep-24 CALIBRATION DATE 05-Sep-24
AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
'VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 24T6473 01-Jul-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALI TION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C) : 0.3
Overall Variation of Line Voltage (V) :

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

F-GO10 REV : 03

Instrument Condition : Normal
Bath Inner Size (W*L*H) : 59*35*20 cm

PROBE INSTALLATION

POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Point Position Stability Uniformity Uniformity Variation
) (W) @0 €O €0 Q)
83.0 8295 0.17 0.06 0.01 041

TEMPERATURE MEASUREMENT ACCURACY TEST

Measured Temperature (°C) at Spread Locations Uncertainty
#1 # # #4 [ Refs *°0)

8292 | 896 | 89 | 8297 | 8293 0.24

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

m F-GO10 REV : 03
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CAL.

Calibratech Co.,Ltd.

AL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ‘gf&ﬁ;{,‘ﬁ‘gggg 7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech.cal@hotmail com Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. calibratech. il.com
Certificate of Calibration Certificate of Calibration
Certificate No.  : 67-300495-1 Page : 1of2 Certificate No. : 67-300495-1 Page : 20f2
i i ; 20°

Submitted by : Test Tech Co..Ltd. (Head Office) Result of Calibration : ‘This result of true Volume is referred to standard temperature at 20 C

30, 32 Rama II Soi 63, Rama II Rd., Samaedam, Bangkhunthain, Bangkok 10150 UUGCondition As-Recelved :  Good

Delivery Time : 3420 sec.

Equipment : Auto Burette Nominal Volume (ml) | Measuring Volume ( ml)

Manufacturer : EM Class : A 5 49776

Capacity : 25 ml Graduation :  0.05 ml i5 14.9768

ID No. : 6310BU25/01 25 24.9767
Environment : Ambient Temperature : (20+3) ‘C

. - Uncertainty of measurement with in + 0.0066 ml
Relative Humidity 3 (50+10) %
. This result of calibration was found accurate as shown on date and place of calibration only.
Air Pressure 4 1003.0 mbar. -
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00 ,

Date of Received : 28 August 2024 providing a level of confidence of approximately 95%
Date of Calibration : 30 August 2024 -00o-
Date of Issue : 30 August 2024
Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

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

Electronic Balance

1D No. Cert. No, Due Date raceability
241005 67-200210-4 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)
( Wipa Tovafee )
Supervisor
The inties are fora ility of i 95%

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

[
CAL-F0031-03 “AL-F0031-03
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