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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®
Arsenic Digestion, Hydride Generation Atomic Absorption

Spectrometric Method™

3 Barium Digestion, Flame Atomic Absorption Spectrometric
Method™

4 o-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 B-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

6 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

7 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

8 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method®
2) 5-Day BOD Test, Membrane-Electrode Method™

9 Cadmium 1) Digestion, Flame Atomic Absorption

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

10 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™

11 Chromium Digestion, Flame Atomic Absorption Spectrometric
Method®
12 Color ADMI Weighted-Ordinate Spectrophotometric
Method™
13 Copper Digestion, Flame Atomic Absorption Spectrometric
Method™
14 Cyanide Total Cyanide after Distillation, Colorimetric
Method™
15 4,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
16 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
i)
17 4,4-DDT...

AARNUIN -1

o) unamfiniml neudu
o) weling yans

oc) WEAARI3 2edvnauiv
o) WiNquaIE s35UTH
loo) wanLAVIET fiui
loe) UNAMITYTA" UkALS
lolo) WINENIBIITIN G
lom) AR WsuUsyAu
oc) WEIEEM Fovnuiey

nufouani 1-exo-9-ools
naifisuianii 1-eco-9-oobn
nfouasil 1-exo-1-oobe
fouani 1-exo-9-oolw
nufeuanii 1-oxo-9-0omo
nafouanil 1-exo-1-cone
yefouani -eco-1-comls
yafeuani -eco-9-oomm
yfouiani 1-eco-1-cone

o) wwndins olsas nudouani 1-oxo-3-oone
o) wnaniiun wan
lom) wasIsila 2wdlug)
o) unamlein dum
o) uNANANTAT BYYIA
n. vouteiaasuaivildsuTunsdodiinseilubviude dildau dwige
vieTanilaliudn uasiu sudsidandos

oAt 1-exo--como
ndouanil 1-exo-9-come
nufounnil 1-exo-1-come
yefouanil 1-exo-9-con

Y o & & v & a < o v &
mlvdeatuiisrduengluiuil oo quisy bewe Mnlszadazdosigmideuiu
v RN a s wa o ' v o '
vzdsuiesufiRmsiinssiiensy Witudwereegnioumenasusnouswerensulssnugramnssa
ety o Hu deuiuAuegremideiuiunslsuiesfiinmiinnsiensu

Faouaiivensiy

Yauaninuiudie

/M o~

(neUszan srsanas)
dnsmsnesiunanfouiousielienmy
UiRsemsumuaduinaulssnugasmnyiy

nevideuaifoudbuaivlssnu
nguRsgISMsnzinedeviafivuazvzdouiecjifing
3. 0 bamo bmek fis beocm-&

3815 o bemo bmeb 7D boxa

1UswaldBidnnseilind saraban@diw.mail go.th

Green etests v v
G' =7 wgammnssunmlng Useinalienamn saufuiamn gramnssididen” &

“o-
Sduit asuaiy FBAaszh
17 4,4'-pDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
18 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/

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

20 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method'™

21 Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
22 Endrin Liquid-Liquid Extraction, Gas Chromatographic/

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

Distillation, Colorimetric Method™

DPD Colorimetric Method™

Colorimetric Method®™

Liquid-Liquid Extraction, Gas Chromatographic/

24 Formaldehyde

25 Free Chlorine

26 Hexavalent Chromium
27 Heptachlor

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
&)

28 Heptachlor epoxide
Mass Spectrometric Method

29 Lead 1) Digestion, Flame Atomic Absorption

Spectrometric Method!

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

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

30 Manganese

31 Mercury

32 Methoxychlor

33 Nickel Digestion, Flame Atomic Absorption Spectrometric
Method™

34 Oil & Grease Soxhlet Extraction Method™

35 pH Electrometric Method™

36 Phenols Distillation, Direct Photometric Method™

37 Selenium Digestion, Hydride Generation Atomic Absorption

Spectrometric Method™
-l
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38 Sulfide...
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38 Sulfide lodometric Method®

39 Temperature Laboratory and Field Methods®

40 Total Dissolved Solids Dried at 180 °C®

a1 Total Kjeldahl Nitrogen Macro-Kjeldahl Method™

42 Total Suspended Solids Dried from 103 to 105 °C%

43 Trivalent Chromium Calculation®

44 Zinc Digestion, Flame Atomic Absorption Spectrometric
Method®™
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2 Antimony Digestion, Flame Atomic Absorption Spectrometric
Method® .

3 Arsenic Digestion, Hydride Generation Atomic Absorption
Spectrometric Method™

4 Barium Digestion, Flame Atomic Absorption Spectrometric
Method™

5 Beryllium Digestion, Flame Atomic Absorption Spectrometric
Method™

6 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

7 Chromium Digestion, Flame Atomic Absorption Spectrometric
Method®

8 Chrormium (1l Calculation®™

9 Chromium (V1) Colorimetric Method™

10 Cyanide Total Cyanide after Distillation, Colorimetric
Method®

11 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

12 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

13 ooT Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®™
o
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14 Dieldrin...
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Aldrin d

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (V1)

Copper

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

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

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

2) Digestion, Flame Atomic Absorption
Spectrometric Method®™”!

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

2) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method®%

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

2) Digestion, Flame Atomic Absorption
Spectrometric Method®”

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

2) Digestion, Flame Atomic Absorption
Spectrometric Method”

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

2) Digestion, Flame Atomic Absorption
Spectrometric Method®!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method24%!

2) Digestion, Flame Atomic Absorption
Spectrometric Method®”

1) Waste Extraction, Colorimetric Method®?!!!
2) Alkaline Digestion, Colorimetric Method®*!
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®*”)
2) Digestion, Flame Atomic Absorption
Spectrometric Method®*!
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14

15

20

21

22

23

24

25

26

27

28

29

30

31

Dieldrin

Endrin

o-HCH

B-HCH

Y-HCH

Heptachlor
Heptachlor epoxide

Lead

Manganese
Mercury
Methoxychlor
Nickel

pH

Phenol
Selenium
Silver

Vanadium

Zinc

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

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

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

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

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

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

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

1) Digestion, Flame Atomic Absorption
Spectrometric Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

Digestion, Flame Atomic Absorption Spectrometric
Method®

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

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

Digestion, Flame Atomic Absorption Spectrometric
Method™

Electrometric Method®™

Distillation, Direct Photometric Method™
Digestion, Hydride Generation Atomic Absorption
Spectrometric Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™
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DDOD

DDE

DoT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

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

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

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method21%!

2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®1!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®71%!

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

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

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

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®"1%!

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

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

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

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

2) Digestion, Flame Atomic Absorption
Spectrometric Method'®”!

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

Mass Spectrometric Method®1%! .

ok

2) Soxhlet...
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2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!*!
18 Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method®*2!

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

19 Methoxychlor Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass
Spectrometric Method®"*!

1) Waste Extraction, Digestion, Flame Atomic
(2,4,9]

20 Nickel
Absorption Spectrometric Method
2) Digestion, Flame Atomic Absorption
Spectrometric Method®*)
Electrometric Method"®?”

1) Waste Extraction, Digestion, Hydride

21 PH
22 Selenium
Generation/Atomic Absorption Spectrometric
Method?*!

2) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™'¥

23 Silver 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method?*”!
2) Digestion, Flame Atomic Absorption
Spectrometric Method®?

24 Vanadium 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®®*%!

2) Digestion, Flame Atomic Absorption

Spectrometric Method™®!

25 Zinc 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method?*%!
2) Digestion, Flame Atomic Absorption
Spectrometric Method®*!
a o
Sdudt asuany AWBased
1 Aldrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®**!
2 Antimony Digestion, Flame Atomic Absorption Spectrometric
Method®”
- LS
3 Arsenic...
-t -
Sduil asuaity Ahared
23 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"!
24 Methoxychlor Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!*!
25 Nickel Digestion, Flame Atomic Absorption Spectrometric
Method®”
26 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!¥
27 Silver Digestion, Flame Atomic Absorption Spectrometric
Method®
28 Vanadium Digestion, Flame Atomic Absorption Spectrometric
Method®*!
29 Zinc Digestion, Flame Atomic Absorption Spectrometric
Method®!
1ona158198e

1. nmdmnssdanndeuwinsslng, glatnsziide. fuviaded 4. ngammwe:
Seuufnsiun, 2547,

2. NIENTNGAEMNTTU. UTENANITNTIGAAINATIN, W.A. 2566. Fos mﬁﬂmsﬁlauﬁqa
veTanitliliudn. uRieryiunwn, 31 wqunian 2566. 1axil 140 neufiay 126 1.

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24™ ed. Washington, DC: APHA, 2023.

4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 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, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996.

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

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

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007 a\u{:ﬁ

i

10. United...

it | asuaiiy Waarud
3 Arsenic Digestion, Hydride Generation/Atomic Absorption
| Spectrometric Method®>!!

4 Barium Digestion, Flame Atomic Absorption Spectrometric
Method®!

5 Beryllium Digestion, Flame Atomic Absorption Spectrometric
Method®*!

6 Cadmium Digestion, Flame Atomic Absorption Spectrometric
Method®*!

7 Chromium Digestion, Flame Atomic Absorption Spectrometric
Method™*!

Calculation®6211

Alkaline Digestion, Colorimetric Method®!!!

8 Chromium (IHf)
9 Chromium (V1)

10 Cyanide Extraction, Distillation, Colorimetric Method!61718!

11 DoD Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®'*!

12 DDE Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!*!

13 DDT Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®1*!

14 Dieldrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method'®!*!

15 Endrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!*!

16 O-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!!

17 B-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!*!

18 Y-HCH Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method®!*!

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

19 Heptachlor

20 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method!®!*!

21 Lead Digestion, Flame Atomic Absorption Spectrometric
Method®!
22 Manganese Digestion, Flame Atomic Absorption Spectrometric
Method™>*!
-
T
23 Mercury...
-@o-

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 19%94.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-846 Method 7470A, 1994.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471B, 1998.

14, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

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

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

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

18. 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-846 Method 9014, 2014.

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

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004(;?5
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. wantdia (Manganese)
CAS No.: 7439-96-5

8 Inductively Coupled Plasma - Atomic Emission Spectrometry w3a
8 Inductively Coupled Plasma - Optical Emission Spectrometry w30
%8 Inductively Coupled Plasma - Mass Spectrometry w38

35 Flame Atomic Absorption Spectrophotometry 3

8 Graphite Furnace Atomic Absorption Spectrophotometry w3

P ]
TensguiinsueIumILaisuToy

o, Usam (Mercury)
CAS No.: 7439-97-6

.| &8 Inductively Coupled Plasma - Atomic Emission Spectrometry w38

38 Inductively Coupled Plasma - Mass Spectrometry wia

4% Thermal Decomposition - Atamic Absorption Spectrophotometry w38
8 Cold - Vapor Atomic Fluorescence Spectrometry (CVAFS) via

33 Cold - Vapor Atomic Absorption Spectrometry (CVAAS) wia
Fnsdufinsumuraafwiurey

<. Inifia (Nickel)
CAS No.: 7440-02-0

48 Inductively Coupled Plasma - Atomic Emission Spectrometry Wia
48 Inductively Coupled Plasma - Optical Emission Spectrometry uia
%8 Inductively Coupled Plasma - Mass Spectrometry Win

35 Flame Atomic Absorption Spectrophotometry 470

48 Graphite Furnace Atomic Absorption Spectrophotometry #ia
Fnmsduinsumunaniwiusey

<. giiou (Selenium)
CAS No.: 7782-49-2

35 Inductively Coupled Plasma - Optical Emission Spectrometry W38
% Inductively Coupled Plasma - Mass Spectrometry wia

%% Graphite Furnace Atomic Absarption Spectrophotometry %38

6 Atomic Abscrption, Furnace Technique v3a

73 Atomic Absorption, Gaseous Hydride wia

38 Atomic Absorption, Borohydride Reduction w3

P -
Fmsounnsumufuaiwiurey

arlosiuirdadngionasdod

{Pesticides)

. BunsTiu (Atrazine)
CAS No.: 1912-24-9

4 Gas chromatography - Atomic Emission Detector (GC - AED) wia

8 Gas chromatography - Electron Capture Detection (GC - ECD) Wi

48 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) Wia

48 Gas Chromatograph - Mass Spectrometry (GC - MS) w30

8 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HAMS) wie

FmsBufinsumuasafudiurey

Io. faadiau (Chlordane)
CAS No.: 12789-03-6

33 Gas Chromatogrmphy - Mass Spectrometry (GC - MS) w38

4% Gas Chromatography - Electron Capture Detection (GC - ECD)

A Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) via

75 High Gas Cl "
Spectrometry (HRGC - HRMS) viin

- High Resolution Mass

P &
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winfiwef
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o. @159y (Arsenic)

CAS No.: 7440-38-2

% Inductively Coupled Plasma - Atomic Emission Spectrometry-wia
8 Inductively Coupled Plasma - Optical Emission Spectrometry w3a
78 Inductively Coupled Plasma - Mass Spectrometry %39

T8 Graphite Fumace Atamic Absorption Spectrophotometry Wie

75 Atomic Absorption, Gaseous Hydride wia

33 Atomic Absorption, Borohydride Reduction #ia
Fmduiinsueuauuefisiuey

to. wAmilen (Cadmium)
CAS No.: 7440-03-9

4 Inductively Coupled Plasma - Atomic Emission Spectrometry vio
38 Inductively Coupled Plasma - Optical Emission Spectrometry %38
8 Inductively Coupled Plasma - Mass Spectrometry vi3a

%% Flame Atomic Absorption Spectrophotometry 30

4% Graphite Furnace Atomic Absorption Spectrophotometry wsa

48 Atomic Absorption Spectrometry, Direct Aspiration w3

38 Atornic Absorption Spectrometry, Fumace Technigue w%e

- a s
ABnsouiinsueuRIR R iuYay

. Tnadisuydmnmruau
(Hexavalent Chromium)
CAS No.: 18540-29-9

8 Colorimetric win

7% lon Chromatography wia

43 Elemental and Molecular Speciated ksotope Dilution Mass Spectrometry wia
AEmsdulinsumunuiaiwiiueu

« Moaun (Copper)
CAS No.: 7440-50-8

A% Inductively Coupled Plasma - Atomic Emission Spectrometry via
38 Inductively Coupled Plasma - Optical Emission Spectrometry %io
38 Inductively Coupled Plasma - Mass Spectrometry w3a

48 Flame Atomic Absorption Spectrophatometry via

78 Graphite Furnace Atomic Absorption Spectrophotometry W38

P ) -
BMIBURINTURUAANIIUTOY

& mzMa (Lead)
CAS No.: 7439-92-1

78 Inductively Coupled Plasma - Atomic Emission Spectrometry #38
8 Inductively Coupled Plasma - Optical Emission Spectrometry w38
48 Inductively Coupled Plasma - Mass Spectrometry 438

78 Flame Atomic Absorption Spectrophotometry w3a

3% Graphite Furnace Atomic Absorption Spectrophotometry #38
Tmstuinamusafviveey

wwiimod

Asnsiass

@, Aagtwived (Chlorpyrifos)
CAS No.: 2921-88-2

i2s Chromatography - Mass Spectrometry (GC - MS) wie

e
38 Gas Chromatography - Flame Photometric Detection (GC - FPD) 38
45 Gas Chromatography - Nitrogen-Phosphorus Detection (GC - NPD) w3
48 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %3

P o &
EMTOURNTUATUALATIWLYEY

o

& o (2,4D) 38 Gas Chromatography - Electron Capture Detection (GC - ECD) wia
. CAS No.: 94-75-7 78 Gas Chromatography - Mass Spectrometry (6C - MS)
38 Liquid Chromatography - Mass Spectrometer (LC-MS) wia
Fmaduiinsunugmeiuiuey
&, ##ii (ODT) %% Gas Chromatography - Mass Spectrometry (GC - MS) va |

CAS No.: 50-29-3

8 Gas chromatography - Electron Capture Detection (GC - ECD) wia

8 Gas chromatography - Electrolytic Conductivity Detectar (GC - ELCD) w38

3 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) nie

P Ao
Fmsduiinsumupuaisiusay

. fiardu (Dieldrin)
CAS No.: 60-57-1

% Gas Chromatography - Mass Spectrometry (GC - MS) ¥38

48 Gas chromatography - Electron Capture Detection (GC - ECO) wia

53 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) wip

33 High Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS) uio

Tnuduinsuruseiiurey

o. Inalwiam (Glyphosate)
CAS No.: 1071-83-6

% Gas Chromatography - Mass Spectrometry (GC-MS) w38

38 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) i

35 Gas Chromatography - Flame Photometric Detection (GC - FPD) vi3a

7 High Performance Liquid Chromatography - Flame Photometric
Detection (HPLC - FPD) w3a

45 High Performance Liquid Chromatography - Mass Spectrometry
(HPLC - M3) via

33 High Performance Liquid Chromatography - UV Detector (HPLC - UV) wia

aa A d -
FnsguinsumuRuERwigou

&. \wumaaad (Heptachlor)
CAS No.: 76-94-8

8 Gas Chromatography - Mass Spectrometry (GC - MS) wip
§ Gas chromatography - Electron Capture Detection (GC - ECD) w8

5 Gas chromatography - Zlectrolytic Conductivity Detector (GC - ELCD) w3
8 High Resolution Gas Chromatography- High Resolution Mass
Spectrometry (HRGC - HRMS) w3a

Fnnsuil &
Fmsbuiinsumuquuafiviusey

b o ob
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ABnsiene

«. waunanes Sienled
(Heptachlor Epoxide)
CAS No.: 1024-57-3

%8 Gas Chromatography - Mass Spectrornetry (GC - MS) wia

48 Gas chromatography - Electron Capture Detection (GC - ECD) wia

78 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) wia

75 High Resolution Gas Chromatography - High Resolution Mass.
Spectrometry (HRGC - HRMS) 38

Fnrdufinsumuguaiviveoy

@o. Aulau (Lindane; gamma
Hexachl

cloh )

3% Gas Chromatography - Mass Spectrometry (GC - MS) wia
% Gas o - Electron Capture Detection (GC - ECD) 3

CAS No.: 58-89-9

3% Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) wia

 High Gas Ci graphy - High
Spectrometry (HRGC - HRMS) w3a

iim':ﬁu"n’mumummaﬁmﬁwau

) Mass.

ae. WiTmen inAaals
(Paraquat Dichloride)
CAS No.: 1910-42-5

7 High Performance Liquid Chromatography - UV detection (HPLC - UV) wia
3 High Performance Liquid Chromatography - Mass Spectrometry/
Mass Spectrometry (HPLC - MS/MS) viie
58 High Performance Liquid Chromatography - Diode Array Detector
{HPLC - DAD) %38
7% Spectrophotometer w3
Fmsduinsumusuaiuiuray

oo, iunzaaaliiuaa
(Pentachlorophenol)
CAS No.: B7-86-5

8 Gas Chromatogaphy - Mass Spectrometry (GC - MS) wia

45 Gas Chromatogaphy - Electron Capture Detection (GC - ECD) wia

58 Gas Chromatog-aphy - Flame lonization Detector (GC - FID) wia

4 Gas Chromatography - Atomic Emission Detector (GC - AED) via

45 Gas Chromatogaphy - Fourier Transform Infrared Spectrometry
(GC - FTIR) w5e

8 UV - Induced Colorimetry w38

SEmstuiinsumupumaiwimey

A158umidszmadng (Volatile Organic Compounds: VOCS)

. Wy (Benzene)
CAS No: 71-43-2

o AndupuARTzARDlaH
(Carbon Tetrachloride)
CAS Nos: 56-23-5

o alo-lapnolsdinu

38 Gas Chromatography - Mass Spectrometry (GC - MS) 3o

38 Gas Chromatography - Photoicnization Detector (GC - PID) wia

A Gas C phy - Electrolytic C Detectors (GC - ECD) w3

%8 Vacuum Distillation - Gas Chromatography/Mass Spectrometry (VD -
GC/MS) wie

48 Direct Sampling lon Trap Mass Spectrometry (DSITMS) w32

a4l a &

(1,2-Dict e}
CAS No.: 107-06-2

« oo laAnsleniiy
(1,1-Dichloroethylene) -
CAS No.: 75-35-4

Tom :

wisiinod

At

7% Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC FTIR) wia
78 High Performance Liquid Chromatography - UV Detection HPLC-UV) via
48 High Performance Liquid Chromatography - Flame lonization Detection
(HPLC - FID) wia
Fmsduiinmmussividiusey

0. lewnlus (Cyanide)
CAS No.: 71-43-2

5 Colorimetric with Manual Digestion wia

8 Inductively Coupled Plasma - Atomic Emission Spectrometry (ICP - AES) 3o
% Atomic Absorpton, Fumace Technique ¥i3a

35 Atomic Absorpton, Gaseous Hydride w3

48 Atomic Absorprion, Borohydride Reduction u3a
Fnrduinsumunuuaiedoy

. 13U aloo (PCB-126)
CAS No.: 57465-28-8

% Gas Chromatography - Electron Capture Detection (GC - ECD) w38
%% Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) wia
8 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR) win
% Thermal Extraction - Gas Chromatography/Mass Spectrometry
{TE - GC/MS) win
8 Gas Chromatography - Mass Spectrometry (GC - MS) wie.
8 Gas € Spectrometry
(GC - MS/MS) viia

- Mass Spec y

i o s
WNFUVNTHATUANHANEAYIUTOU

& 1o, AGARA
(2,3,7,8-TCDD; 2,3,7.8-

%% High Resolution Gas Chromatography - High Resolution Mass

Spectrometry (HRGC - HRMS) wie
o s

pclioxin)
CAS No.: 1746-01-6

tetrac

Ton i

MARNUIN §-4

winiined

Al

& T - o-Inanalaemiiu
(cis-1,2-Dichloroathylene)
CAS Mo.: 156-59-2

b N9 -0 0-lnaaslneviau
(trans-1,2-Dichloroethylene)
CAS No: 156-60-5

o, Inraglsiiv
(Dichloromethane)
CAS No.: 75-09-2

. iy
(Ethylbenzene )
CAS No.: 100-41-4

o, dln3u (Styrene)
CAS No.: 100-62-5

@o. \AnTEARBLTEYEBHY
(Tetrachlorogthylene)
CAS No: 127-18-4

oo, Ingdu (Toluene)
CAS No: 108-88-3

alo. nsnaalnaviiu
(Trichloroethylene)
CAS No.: 79-01-6

@0, &,0,0-105AADITAMY
{1,1,1-Trichloroethane)
CAS No.: 71-55-6

ae. ool nsnaelsdim
(1,1,2-Trichloroethane)
CAS No.: 79-00-5

ad. laiioraalsi
(Vinyl Chloride)
CAS No.: 75-01-4

@b, lefiu (Xylenes)
(CAS No.: 1330-20-7

ansdunsuun

@ wuly () Indu

%5 Gas Chromatography - Flame lonization Detector (GC - FID} w3g
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(Arsenic; 7440-38-2) Spectrometry

Method 6020B: Inductively Coupled Plasma — Mass Spectrometry

Method 7010: Graphite Furnace Atomic Absorption Spectrophotometry

Method 7061A: Arsenic (Atomic Absorption, Gaseous Hydride)

Method 7062: Antimony and Arsenic (Atomic Absorption, Borohydride
Reduction)
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wisniiiand v
Tanzmin
oL ATIMY Method 6010D: Inductively Coupled Plasma - Optical Emissior

o, unmidlon Method 6010D: Inductively Coupled Plasma - Optical Emission Spectroretry

(Cadmium; 7440-43-9}
. Tasaioy

(Chromium; 7440-47-3)
« NDIum

(Copper; 7440-50-8)
& it (Lead; 7439-92-1)

Method 60208: Inductively Coupled Plasma - Mass Spectrometry
Method 7000B: Flame Atamic Absorption Spectrophotometry

Method 7010: Graphite Furnace Atomic Abserption Spectrophotometry
FsduiinsumunaRwuTey

o, \5am
(Mercury; 7439-97- 6)

Method 60100: Inductively Coupled Plasma - Optical Emission Spectrometry

Method 60208: Inductively Coupled Plasma - Mass Spectrometry

Method 7471B: Mercury in Solid cr Semisolid Waste (Manual Cold-Vapor
Technique)

Method 7473: Mercury in Solids and Solutions by Thermal Decomposition,
Amalgamation, and. Atomic Absorption Spectrophotometry:
Method 7474: Mercury in Sediment and Tissue Samples by Atomic
Fluorescence Spectrometry
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for collection, storage and manipulation of sediments for chemical and toxicological analyses:

i wandouudalssmaanigaiiin (United States Environmental

« mainganneiagieaznauiy

winilned MUY AT ssusRNUIMN Y
(Parameter) (Container) (Storage) (Holding Time)
Tamemln (aniiudsan) wanaaAn wia widuitgungd omo U
(Heavy Metals) mvnaey PTFE & Angaton
vierieuh

Usam (Mercury) neum widuigrmail loa U

& awrieaided

uaeiivlufifla
arsBuriifatiold waufaiilafe widudigaumgil o Ju (Hauaria)
(Extractable Organics) shinvasy  BwniEAdua o T (wdaarin)
- ansdunidssmudne (Volatile waziulufiln

Organic Compounds)
- msllositurindingfvanasdnd
(Pesticidles)
- fliaiat (PAHs)
- filifiS (PBDES)
- 7§ (PeBs)
- ool &-V4AR (2,3,7,8-TCOD)
—
wisiiaed BT
. dnifia Methed 60100: Inductively Coupled Plasma - Optical Emission Spectrometry

(Nickel; 7440-02-0)
2. Hred (Zing; 7440-66-5)

Method 60208: Inductively Coupled Plasma - Mass Spectrometry
Method T000B: Flame Atomic Absorption Spectrophotometry

Method 7010: Graphite Fumnace Atomic Absorption Spectrophotometry
Frsduiinmmunuuaivihusey

andasiuirdindngivuay

i (Pesticides)

& 2EnTIPu
(Atrazine; 1912-24-9)

o, Brduven wia
(Azinphos-ethyl;
2642-71-9)

o BEFUYIRA TR
(Azinphos-methyl;
86-50-0)

Method 8085: Compound-independent Elemental Quantitation of
Pesticides by Gas Chromatography with Atomic Emission Detection
(GC/AED)

Method 8141B: Oreanophosphorus Compounds by Gas Chromatography

Method 8270E: Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS)

ﬁﬁn'ﬁﬁuﬁﬁﬁumua‘unaimiuuau

o ARBTLA
(Chlordane; 57-74-9)

Method 8081B: Organochlerine Pesticides by Gas Chromatography
Method 8270E: Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS)

FTIE | 2.4
IMTEUNNTUATUANLATUTBY

oo AaATY
(Dieldrin; 60-57-1)

Method 8081B: Organechlorine Pesticides by Gas Chromatagraphy
Method 8085: Comp:

independent El | Quantitation of
Pesticides by Gas Chromatography with Atomic Emission Detection
(GC/AED)

Method 8270E: Semivolatile Organic Compounds by Gas Chromatography/
tAass Spectrometry (GC/MS)

P =
AMTIUNNTUATUALNEWMUTEY

o, ARAT

(Sum DDD; 72-54-8)
wd ARBII

(Sum DDE; 72-55-9)
ob. ARfiTIN

(Sum DOT; 50-29-3 )
wei. A

{Total DDTs)

Method 8085: Cornpound-independent Elemental Quantitation of
Pesticides by Gas Chromatography with Atomic Emission Detection
(GC/AED)

Brsduinmunumuuaiviusoy

og. Wundu
(Endrin; 72-20-8)
o, WEUMPRDS

Method 8081B: Organachlorine Pesticides by Gas Chromatography
Method 8085: Compound-independent Elemental Quantitation of

Pesticides by Gas Chromatography with Atomic Emission Detection
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(Heptachlor; 76-44-8)

bo. 1BUnnasi Bvionlesd
{Heptachlor Epoxide;
1024-57-3)

oa (neuRaelsULEY
(Hexachlorobenzene;
118-74-1)

s, S (Lindane; gamma
Heachioorydoheane;
53899)

(GC/AED)
Method 8270E: Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS)
Fradufinsurvruuaiviumey

o 1087l58OU
(Malathion; 121-75-5

Method 8085: Compound-independent Elemental Quantitation of
Pesticides by Gas Chrornatography with Atomic Emission Detection
(GC/AED)

Method B241B: Organophosphorus Compounds by Gas Chromatography

Method 8270E: Semivolatite Organic Compounds by Gas Chromatography/’
Mass Spectrometry (GC/MS)

Frstufinsumuraivimey

o ludng
(Mirex; 2385-85-5)

Method 8085: Compound-independent Elemental Quantitation of
Pesticides by Gas Chromatography with Atomic Emission Detection
(GC/AED)

Methed 8270E: Semivolatile Organic Compounds by Gas Chromatography/
Mass Spectrametry (GC/MS)

FEnfuiinaumunaiuiusou

. ionailu
(Toxaphene; 8001-35-2)

Method 8081B: Organochlorine Pesticides by Gas Chromatography
Method B270E: Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS)

Fsdufinsumumaiviigeu

mIdunidiziuedie (Volatile Organic Compounds: VOCs)

o, WUy
(Benzene; 71-83-2)
loei, ARBLILLTY

Method 8021B: Aromatic and Halogenated Volatiles by Gas Chromatography
Using Photoionization and/or Electrolytic Conductivity Detectors
Method 8260D: Volatile Organic Compounds by Gas Chromatography/

i’;“;:’:)em“e‘ Mass Spectrometry (GC/MS)

108-90-

oo B TRy Method 8261: Volatile Organic Compounds by Vacuum Distillation in
{Hexachlorobutadiene: Combination with Gas Chromatography/Mass Spectrometry (VD/GC/MS)
87-683) "."Snﬁﬁuﬁnmmuquuﬁﬂw?nmﬂu

g
wisifiaed FEmsieaeid

Chromatography/Mass Spectrometry (TE/GC/MS)

Fnsduiinsmmunaiviioy

@ b lanBathaa
(2,4-Dimethylphena;;
105-67-9)

. o, olulasfiuen
(2,4-Dinitrophenot;
51-28-5)

Method 8270E: Semivolatile Organic Cormpounds by Gas Chromatography/Mass
Spectrometry (GC/MS)
Fmsduinsmuauiaiviiugey

«o. Benmipaslsalniu

(Octachlorostyrene;

EPA Method 1699: Pesticides in Water, Soil, Sediment, Biosolids, and
Tissue by HRGC/HRMS M EPA Clean Water Act Analytical Methods

Tetrachlorodibenzo -p-
dioxin: 1766-01-6)

29082-74-9) Fenstuinsumusuaiuiusoy

@, WOAB - & Method 80824: Polychlarinated Biphenyls (PCBs) by Gas Chromatography
(PBOE- 87, 5436 - 43-1) | Fmsdufinsurumuuafiwihumay

e WA - et
(PBODE-99; 60348-60-9)

we FURS - o
(PBDE-153; 68631-49-2)

€0, g - AR Method 8290A: Polychlorinated Dibenzodioxins (PCDDs) and
(2,3,7,8-TCOD wia Polychlorinated Dibenzofurans (PCDFs) by High-Resolution Gas
2378 C ligh-Resolutian Mass Sy (HRGC/HRMS)

Fsduiinmuesiviaey

TP uniR AR Test Methods of Evaluating Solic \Waste, Physical/Chemical Methods (SW-846) ua e
Clean Water Act Analytical Methods vasasdmsiivinyaandaunviusemaaniganing (Untted States

Environmental Protection Agency)
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wisnlined
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loct, WwnBauAAEln
(Methylene Chloride;
75-09-2)

ao. ATIRaalsievEay
(Tetrachloroethylene;
127-18-4)

e, Ingdu
(Toluene; 108-88-3)

arsduaTwiy 4

alo, WBUWTIEY
(Anthracene; 120-12-7)
s (18) wenv
(Benz[alanthraceng;
56-55-3)

wlly () Indu
(Benzolalpyrene;
50-32-8)

Tnsiu

(Chrysene; 218-01-9)
lawunad esend wenanritu
{Dbenzfafanthracene;
5370-3)
vigoouTumiu
(Fuoranthene; 206-44-0)
vigosiu

(Fluorene; 86-73-T)
wwsaE
(Napthalene; 91-20-3)
Huwundu
(Phenanttrene; 85-01-8)
«o WU (Pyrene; 129000
Fuoianiavun

e,

.

m,

e,

e,

&o.

0

o,
(Total PAHs)

Method 8100: Polynuclear Aromatic Hydrocarbons

Method 8270E: Semivolatile Crganic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS)

Metrod B275A: Semivolatile Organic Compounds (PAHs AND PCBs) in
Solls/Sludges and Solid Wastes Using Thermal Extraction/Gas
Chromatography/Mass Spectrometry (TE/GC/MS)

Method 8310: Polynuclear Aromatic Hydrocarbons

Method 8410: Gas Chromatography/Fourier Transform Infrared
Spectrometryfor Semivolatile Organics: Capillary Column

Frrduirmunumefwiusey

o FEOVILR
(Total PCBs; 1336-36-3)

Method 8082A: Polychlorinated Biphenyls (PCBs) by Gas Chromatography
Method 8275A: Semivolatile Organic Compounds (PAHs AND PCBs) in
Soils/Studges and Solid Wastes Using Thermal Extraction/Gas




THAI HEART CALIBRATION CC

CERTIFICATE OF CALIBRATION

Certificate No.: CO-1608001/24 Page | oftotal 4 pages

Customer WATER ANALYSIS CENTER CO., LTD,
1/94 Moo 5, T.Kanham,
AU-thai, Ayutthaya 13210

Equipment pH Meter

Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B327527211 1D Ne. WWL 0068
Description Range : 0- 14 pH, Resolution : 0.01 pH

Environmental Conditions  Ambient Temperature: (204 2) °C

Relative Humidity: (502 10) %

Ammaospheric Pressure: -
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 16 August 2024
Calibration Date 16 August 2024
Date of Issue 19 August 2024
Condition of Artifacts Used conditions but can be calibrated

i Y
s
Checked by —= Approved by
Act as Technical Manager Representative of Managing Director

() (KrisyoslK.) () (Sakda¥.) ( Dr. Ekachai Puttitwong )
() (PaiphanK.) (¥} (OnmapaP.)
() (Pongsak H.) () (Nitiphong K. )
() (KanungC.) { ) ( MNonthachai K. )
() (PramongP.) () (Noppel P.)

THAI HEART

Certificate No.:  C0-1608001/24 Page 3 oftotal 4 pages
Measurement Results (Cont.):
2. Calibration of pH Electrode (Serial No.; 3222623)
pH Standard Solution Measured Value Uneertainty

(pH) (pH) (mV ) (=pH})

401 401 186.1 0013

o | 1 | ea B YIE

10.01 ) 10.00 645 | 0.013

Note:  Adjust Curve to Buffer Solution pH  (4,7,10)

Temperature stability of micro bath : 25 £ 0.2°C
The above reparted inty of is the expanded inty obtained by multiplying the standard
uncertainty with the coverage factor k= 2.00, providing a level of confid pproximately $5%.

ATION CO., LTD.

FPrak

Certificate No.:  CO-1608001/24 Page 2 oftotal 4 pages

Reference Method:
- The calibration method used was CP-178 based on an in-house method.
- This certificate can be ble to the national which is realized the shown measurement units according to

the International System of Units (S Units).

Type pH Value Lot No. Due Date Traceability
4.01 150823 Feb. 9, 2025
pH Standard Solution 7.01 180723 Jan, 12, 2025 NIMT
10.01 160823 Jan. 16, 2025
Type Serial No. Certificate No. Due Date Traceability
Documenting Process Calibrator 2630521 10-2312001/23 Dec. 24,2024
T o 1709138/ | = THE
Digital Thermometer with Sensor 4605984-005 10-0806001/24 Jun. 7, 2025

Remark: This certificate is traceable to the International System of Unit (S1 Unit) through:
= NIMT, National Institute of Metrology ( Thailand).
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results:
1. Function Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
(mv) (pH) pH my (£mV)
177.48 4.00 4.01 B 73 0060
000 7.00 7.00 0l 0.060
-177.48 10,00 10.01 -1774 0.060

UUC : Unit Under Calibration

Note:  Adjust Curve to simulate pH (4,7,10)

THAT HEART CALIBRATION CO.,

Certificate No.:  C0-1608001/24 Page 4 oftotal 4 pages

Reference Method:

- The calibration method used was CP-096 based on an in-house method.

= The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units ($1 Units).

Reference Standard Instruments:
Type Serial No. Cert. No. Due Date Traceability
Thermometer Readout | BTC853 | 10-0911001/23 Naov. §, 2024 THC
Platinum Resistance
T 4854 COA30047 Oct. 22, 2025 FLUKE
Liquid Bath X0111019 10-2405001/23 May 25,2025 THC

Remark:  This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.

- FLUKE, Fluke Comporation, U.S.A.
Measurement Results: { X ) Without Adjustment
Di ion of probe : Diameter 4 mm. Sensor Type : RTD (PT100)

Immersion ¥ . p

Depih (mm.) Standard Reading (°C) | UUC Reading (°C) | Correction (°C) | Uncertainty (+ °C)
120 zg,_m o _221 | -0.20 I 0.065
120 25.00 _ 252 -0.20 0065
120 28.00 28.2 -0.20 0.065

UUC : Unit Under Calibration

The above reported inty of is the ded inty obtained by multiplying the standard
uncertainty with the coverage factor & = 2.00, providing a level of confi i 95%.

= End of Certificate -




CERTIFICATE OF CALIBRATION

Certificate No.:  CO-1607004/24 Page | oftotal 2 pages
Customer WATER ANALYSIS CENTER CO., LTD.
1/94 Moo 5, T.Kanham,

AL-hai, Ayuithaya 13210

Equi Conductivity Meter
Manufacturer EUTECH Maodel CON 2700
Serial No. 2657889 1N No. WWL 0136
Description -
Environmental Conditions  Ambient Temperature: (204 2) °C
Relative Humidity: (50 10) %
Atmospheric Pressure:
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 16 July 2024
Calibration Date 18 July 2024
Date of Issue 18 July 2024
Condition of Artifacts Used conditions but can be calibrated

e i P27

Act as Technical Manager Representative of Managing Director

() (KrisyoslK.) () (Sakda¥.)
() (PatiphanK.)  (+) (OnnapaP.)
()} (Pongsak H.)
)
]

{ Dr. Ekachai Puttitwong )

() (Nitiphong K.)
( Kanung C. ) () (Nonthachai K. }
(PramongP.) () (NoppolP.)

3 R -,
39/1 Soi 82, Sukhapiban & Rd., O ngoen, N 3
Saimai, Bangkok 10220, Thailand m Accai D)
Tel. (652) 909-8820 (Auto 10 bnes) WWW.IMCIASIAUMENLCOM 5~ 5" Cuthrasion Cors. ¢ 1801

TSOIEC 1T02E

Certificate of Calibration

Certificate No. : MT24-7016

Page : 1of2
‘Customer © Water Analysis Canter Co.,Ltd.
Address : 1/84 Moo 5, Rejana Industrial Park , T.Kanham, A U-Thai, Ayutihaya 13210
Description 1 Refrigarator Order No. 1 2601024
: BTM Co. Ltd. Recelved date + Aup 02, 2024
Model : REF840L Calibration date  : Aug 02, 2024
Sarial No. : BT-03-08-09 Environmant Condition :
Identification No. © WWL 0043 Temperature : {25+10) *C
Calibration Place : Customer Laboratory Humidity : (50430 ) %RH
Calibration Method :  Calibraton wene using In-hou CP-MT-008 9 to
with L1 Data Switch Unit with sensor. The caliteation mathods
based on Euramet Calibration Guide No.20 on the C of Temp
‘andfor Humidity Controlied Enclosures.
Reference Standard Instruments :
Instrument Modal Serial No, Certificate No. ~ Due Dato

LI Data Acquisition Switch Unit with Sensor 349724 MY48020096 MT23-T163 Maov 30, 2024

The effect that the result relate only to the #ems calibrated. |t was found accurate as shown on date and place
of calibration only,

This are traceable fo the
National Institute of Metrology Thailand ( NIMT )

Systern of Linit (1), through

The reported of
providing a level of confidence of not less than 85%

was based on standard uncertainty

This shall not be thMwmmPﬂwm
approval of Inctech Metrological Center Co,

Rev.03 / Feb 2024 FM-MT-013

THAT HEART CALIBRATION CO., LTD.

Certifieate No.:  CO-1607004/24 Page 2 oftotal 2 pages

Reference Method:

- The calibration method used was CP-177 based on an in-house methed.

- This eertificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (S1 Units),

Reference Standard :
Meterial Bateh Value Lot Number Due Date Traceability
147.1 pSfem $230330005 Nov. 9, 2024 SCP Science
Conductivity Standard Soluti ——ia’ — —
i Solution | 23 ms/em | 5231120006 | May 13,2025 SCP Science
Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
= SCP Science,
M Results: (Probe Serial No. : 93X219065
Conductivity Sandard | i red vatue Correction Uncertainty (£)
Solution
147.1 pSlem 149.0 usfqn I -1.9 pSfem 2.5 pSlkem
1.423 mS/em 1.425 mSiem -0L002 mS/em D.I)BSZ mSﬂcm

Note:  Adjustment points: 147.1pS/cm | 423mS/cm

The above reparted inty of is the ded inty obtained by multiplving the standard

uncertainty with the coverage factor & = 2.00, p 2 o level of d i ly 95%.

- End of Certificate -

il -,
v\_/%

-I'c- Inctech Metrological Center Co.Ltd. NS

M 3%/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
B saimal, Bangkok 10220, Thailand

Tel. (662) 809-8B20 (Auto 10 tnes) www imcinstrument com "aﬁ e
Tt

g"o
I T
S%
O

alibration Cort, # 308001
ISOEE 1708

Certificate No. : MT24-7018

Page : 2of2

Function : Temperalure measurement Result 1 Without adjustment
Calibration point £ 20 *C Resolution : 01 °C

Calibration Uncertainty of

Temperature of UUC* at each position { *C ) T, nt

(*c) Chi | Ch2 | cha | Cha [ Ch5 | Ché | Ch7 | Chs | cha (+-*C)
20 20.344 | 20,008 | 20.405 | 20.375 | 20.193 | 20.010 | 20.245 | 20.080 | 20.037 0.41

Setting g | Overall
temperaturs Temperature | stability | uniformity | varation
1€l 1c) (#-*C) ("c) 1c)
200 200 0.30 0.68 0.85
¥ <1 #1 LowerLef Front
P /,-5- #2 Lower Right Front
. e #3 Lower Left Rear
o 3 #4 Lower Right Rear
| i 5 Upper Left Front
ul | aea s #6 Upper Right Front
A T = #7 Upper Laft Rear
L ;-:/ A #8 Upper Right Rear
A b / #9 Geometric Center
———— -
Eront view
UUC* = Unit under calibration
Uniformity = Maximum and Minimum difference of measured temperature at any probes and
the atthe and same time,
Overall \ = of value between the and minimum any time.
Stability = One half of the of atany one probe.
-000-
Rev.03 1 Feb 2024 FM-MT-013
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Professional Culibruﬂon & Services Co., ud.

sakomnayok Rel. Bungyeatha, Thunyo

Certificate of Calibration

Certificate Number  : PLE1070/24

Control Number : PCAL174170

Customer Conlrol - WWL 0073

Description : Dissolved Oxygen Mater

Manufacturer Y8l

Model : YSI 5000

Serial Number : 14C100917

Customer : Water Analysis Center Co. Lid
1/84 Moo 5 T.Kanham A U-Thai Ayutthaya 13210 Thalland

Date of Receipt : 02-Dec-24

Date of Calibration : 02-Dec-24

Environmant : Temperature 20°C* 2°C

: Refative Humidity 50 % * 20 %
: Calibration Procedure Number CP-PLI3
: See dala attached

Calibration Method
Calibration Results
The raported isbasedona d mulliphed by a coverage factor
k = 2, providing a level of confidence of apprasemately 95%.

This centificate is issued in accordance with ISONEC17025 and the conditions of accreditation
bility of the

granted by the Accreditation Body which has the

and its traceability 1o recognized national standards and to the units of measurement realized at

the national taboratory. The results relate only to the item calibrated,
This certificale shall not be reproduced other than in full except without the priar written approval

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

Calibrated By Authorized Sg'namm/
/‘) i 06-Dec-24
s, Supattra Mungl
(Mr, dmnong Junpliong) Issued Date
Professional Calibration & Services Co., Ltd.
Centificate N PLAIITNY Poge: 3 of
Calibration Ressilts
Iissalved Oxygen Calibration
Descripuon of Meter - Range o 60 mgh
+ Resolution 0.00 mgd
Description of Ekictade i ¥51
- Modd : sMD
- Serial Ne. 13C100067
. Tape Flectrochensical (Membrans)
Calibration Point Standard Valie ULIC Reading UUC Eroe Uncerainty (£}
0 gl 0.000 mg1  ** 000 mgd 0.00 mgt 003 mpt
& mpl 8454 mpl £43 mgl 102 mg 005 mph
@ mg 9.020 mg 802 mgl .00 mg 005 mp
Notes ¢

1.

Calibration results that carry the double asterisk (**) ane not aceredited, Calibrations marked as such on this Certificate have

been included for completeness,

wiEnd...

CALIBRATION REPORT

Professional Calibration & Services Co.,Ltd.

Certificate Number :  PLE1070/24 Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Date
[Zemm Owygen Sakution Set - ST 5005023 01-May-28

Condition as received : Normal

Definitions :-

* NIST - National Institute of Standard and Technology

I

" EINe=

Inctech Melro!ogtcal Center Co.Ltd.
3811 Soi 82, Sukhapiban 5 Rd., O ngoen,
Saimal, Bmghok 10220, Thailand

E
Tel, (B62) 909-B820 jauto 10 Ines) WWW.iMCinstrument.com

Certificate of Calibration

Certificate No. : MT25-3161
Page : fof2
Customer 1 Water Analysis Centar Co. Lid.
Address 1/84 Moo 5, Rojana Industrial Park , T.Kanham, A.U-Thai, Ayuithaya 13210
Description + Hot Alr Gven Order No. 1011725
H | Recelved date  : Mar 25, 2025
Model : UF260 Calibration date : Mar 20, 2025
Serlal No. : BEz0.0814 :
Identification No. : WWL 0212 Temperature D (25+10) "C
Calibration Place :  Customer Laboratory Humidity : (50+-30) %RH
C Method @ Calibration wers using In-house caliteation procedure CP-MT-005 According to
with LX] Data Switch Unit with sensor. The calibretion methods
based on Euramet Calibration Guide No.20 - gui on the Calib of T
andlor Humidity Controlled Enclosures.
Referance Standard Instruments :
Instrument Model Sorial No. Certificate No,  Due Date
LXI Data Acquisition Switch Unit with Sensar 345728 MY48028922 MT24-8770 MNav 22, 2025

‘l'rneffoul.ru_lm resuft relate only to the items calibrated, It was found accurate as shown on date and place

of cafibration only.

Ti L2 This

ara traceable to the

Mational Institute of Metralogy Thailand { NIMT )

The reported

wﬁumlmumﬁmdmmﬂm 85%

ofgr was based on standard uncertainty multipli

System of Unit (SI), through

Callt by:  MrYuttakern \pp —
“Panuwat Phukian )
Issue date 7 Mar 28, 2025
This i shall not be other than in full except with the prior writhen

AANUIN ¥-3

anproval of Inctech Matralogical Center Co. Lt



v

\
-— mm Inctech Metrological Center Co.Ltd. Sl
-’Hc 33/1 Soi 82, Sukhapiban 5 Rd.. O ngoen, SN=rt -}
= W 5simal, Bangkok 10220, Thailand m Acch o
Tel. (562} 909-8820 (auto 10 nes) i com %ﬁ*

s [ETT
ISOEC 17825

Certificate No. : MT25-3161

Page : 2of2
Function : Temperature measurement Resuit = Without adjustment
Calibration point : 104,180 *C Resclution : 0.1 °C
Temperature of UUC* at each position ( °C | Uncertsinty of
measuremaent
. Ch3 | Chd | chs | Ché | ch7 [ che | chs (+-°C)
103,767 103.648[ 104.174| 103 665| 104.080] 104.047) 104.160| 103.397] 104 264 0.32
179.673|178.787[170.762 172,691 179.615] 175.520] 179.806| 179.752 0.50

Setting Indicating M Crverall
temperature | Temporature | stability | uniformity | variation
{c) (*c) (#-"C) (*c) *c)
104.0 104.0t0 104.2 0.13 0.75 0.60
180.0 180.0 1o 180.3 0.3 0.88 0.81

#1 Lower Left Front
; i - #2 Lower Right Front
#3 Lower Left Rear
e -
] + #4 Lower Right Rear
. #5 Upper Left Front
" - . #5 Upper Right Front
= #7 Upper Left Rear
- e LL 3 #8 Upper Right Rear
v Fom / #3 Geometric Center
—_—
Eront view
UUC* = Unit under calibration
ty= and Minimum of at any probes and
the at the and same time.
Overall = Diff of value between the masimum and minkmum any time,
Stability = One half of the of at any one probe,
-000-
Certificate No.: 01243753 Page:20f 2
Calibration Resuits:
Without Adjustment
Eccentric Emor: Weight to be 1/3 or 172 of Maximum capacity, taken from the center of the pan as a zero reference,
A A Nominal Test Valua 100 ]
e\ & Referance Points (g)
v
=S : A B c D E
— —
L1 —J - 0.0001 0.0000 | -0.0002 | -0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g}
HNominal test value (g) Standard Deviation
20 0.00005
200 0.00008
Error of indication from nominal or walua., R 0.0001 (g}
Nominal Value | Conventional Mass Displayed Valus Error of indication Uncertainty
K
(@) (g} (@) (1] (g}
1 1.00001 1.0000 0.0000 0.00011 204
2 2.00001 2.0000 0.0000 0.00011 204
5 5.00001 5.0000 0.0000 0.00011 204
10 10.00001 10,0000 0.0000 0.00011 204
20 20.00001 20.0000 0.0000 0.00012 203
50 50.00000 50.0000 0.0000 0.00013 202
70 70.00001 T0.0001 0.0001 0.00016 a2m
100 99.90996 100.0001 0.0001 o.o0017 2m
120 119.99997 120.0001 0.0001 0.00021 2.00
150 149.99996 150.0002 0.0002 0.00024 2,00
200 199.89989 200.0007 0.0008 0.00030 2.00
The End of Certificate

b Ry meatuTall 31k
DREH Techriogy Limted

030
352 Stuames Rioac, Bangchak, Phusktuasony, Banglok, 10260
Phone: Emat Watate

Delivering Growth - In Asia and Beyond, CAL-FM-COt-14: 12 Sep 2022

NANUIN V-4

&z DKSH

s I!k Certificate of Calibration

-

Equipment: Balance Certificate No.: C01243733
Model: BL210S Issued Date: 0B December 2024
Serial No. (or 1D, 15808131 (WWL 0022) Job No.: WO-D0053756
Manufacturer; Sartorius Page: 1ol 2
Candition: In condition

Customer: ‘Water Analysis Center Co., Lid.

1/34 Moo 5, Rojana Industrial Park, Rojana Road,
Tambel Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
Condition: 24c z 09°C
Humidity S53%RH & 1.3 %RH
Calibration Place Water Analysis Center Co., Ltd, { waandasd )
1/84 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Calibration By: Mr. Apiwit Chaosap

Calibration Date: 04 December 2024

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate i traceable to the $1 Units maintained by National Instilute of Metrology

{Mr. Apiwit Chaosap)
Person in charge

(NIMT), Thailand through DKSH Technology Co., Lid. Cenificate No. C02241786

fl

[/

./Jr ol
(Mr. Adisal Maknoi)
Authorized signatory

This cericate is imsced the unis of mersurement accontng 1o the Intematonal System of Unts (31), 1 provides iacsabiity of massusement i
naonsl

The measrement uncertainty stated s the

Intxratorien.

Iha cversge tactor (k=2j to

orevidn 0 el of

5% It the Guds o

Unceraty
Thesa msulls may be affected by deviaons hom spsclied condians. The resuits falate ony 1o e dems tested, caltemed o samplec. Th repor shal
ot b foproduced gacept n full withou! spproval of DKSH Technology Limsed.

Defivering Growth - in Asia and Beyond.

1o

13t Inegiia §1in  THAI UNIQUE CO., LTD.

£0-82 vumnbizeiflae uwinnayurwim emazuss ogamws 10200
BO-82 F i i Rel.. Bangkl h Py k Bangkok 10200

Tel. 0-2629-0191-h, (-12R0-1787, Fax. (F22N0-1788, F-mail : thawatsgiihaiunigue.com, Website @ www.ihasinigue.com

Model & Seri

Cusiomer :

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER
Z90FS AR & MY 13220004
“L.Q!!g_[?fﬁi&. eentey o Lol

ial Number:

Date: 28 AP! ng

Safety

Ras.

Dipics

1 MEE 8EEAROO0O

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner
Flame, Clean nebulizer, spray chamber and bumer

Flame, Check liquid trap interlock, burner interlock, pressuse relief bung
interlock and shield interfock

Furnace, Clean wark head , electrode and shroud N[ A

Fusrnace, Clean PSD and PSD try N[ A

Fumnace, Chock water prossure N I ﬂ

Check drain tube

Check exhaus: system

Check gas pressure sensor inferlock

Check and all gas hoses for SpectrAA

Clean computer control

Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 523,0-326.0 s = . 32%: ¥ pun
Check that PMT % Guin the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain
=297 (should be < 645 or < 380V)

Flame, Check D2 lamp is wark

CALFM-COT-14; 12 Sap 2022



13t Tnegiin d1iia

THAI UNIQUE CO., LTD.

= ]
-

l' 80-82 manbizn@iflng wwnnayummy timwssuas ngaomwe 10200

BO-82 Py ip Rd.. P b Bangk 10200

Tel. (362901916, 0-2280-1 747, Fas. 0-T280-1TRE, E-mail - Wehaile :" com

Electronics
Check power supply voliage
H Check cables and connectors
m/ Check/Clean all boads in the instrument
O Fumace, Check comern snd align®* N [A

**{iption for Graphite Zeeman only

Flame, Check the burner adjuster
Furnace, Check PSD accessories N [ A

!
LV

Annlytical performance

Clear the sample compartment

Flame, Check uptake rate form 7.2-10.6 mL per minute = 8.5 mLimin
Test e noise, STOV = Q.@00/ _ Abs (should be < 0.00050 Abs)

CEEY

Flanse, Test high solids nebulizer setting use
~Aliscet Cusppm=_0.YG  Abs, and Precision
(rsDy=_ O-Y  w (should be > 0.55Abs and < 0.5% RSD)

or

~N20VAcet Cu 3 ppm = Abs, and Precision
(%RSD)= ulshould be = 0.3Abs and < 0.5% RSD)

O Fursce, Characteristic mass and sensitivity Cu 25 ppb = Abs,and N[A
Precigion (%RSDb= %% (should be > 0.15 Abs and < 4.0% RSD)

n

vitm Inegiia d1i@  THAI UNIQUE CO., LTD.

T

-
1rl' #0-82 manliznflan wianayumans tawIzuRs ngamee 10200
B0-82 Prachathi i Rd.. Bangh pt P ek 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1 748, E-mail : 1k ‘Website : www thai

Ekﬂlwg/
Check power supply voltage

? -

E{ Check/Clean all boards in the instrament
Furnace, Check comera and align®*

**Option for Graphite Zeeman only
Mechanisms
Flame, Check the bumer adiuster - M /|
Furnace, Check PSD accessaries

ago

Analytical performance

J’ Clear the sample compartment
O,  Flame, Check uptake mte form 7.2-10.6 mL per minute = mLmin NfA
E{ Tost ic notse, STOV =0, 000 £ b (should be < 0.00050 Abs)
O3 Flume, Test high solids nebulizer seting use M f 4

-Airfacet Cu S ppm = _Abs, and Precision

(%RSD)= % (should be > 0.35Abs and < 0.5% RSD)

or

NWAst  CuSppm= Abs, and Precision

(HRSD)= Selshould be > 0.3Abs and < 0.5% RSD)
|¥ Furmace, Chamcteristic mass and Cuzsppb=_ 014 Abs,ant

Precision (%RSD)=__ >

% (should be = 0,15 Abs und < 4.0% RSD)

AANUIN ¥-5

o

Tel, 0-2629-0191-6, 0-2280-1T87, Fax. (-2280-1788, E-mail : th hai

13tm Inegiia §1ia  THAI UNIQUE CO., LTD.

80-82 ovudiznidlae wwanagonin leanIzuAT NN 10200
80-82 Prachathipatai Rd.. Bangkhunpl Pranak Bangkok 10200

Website & www. thaiumique.com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST

FOR ATOMIC ABSORPTION SPECTROMETER
Model & Serial Number: 2402 A A My1E230000

Cuswmef:_b&ﬁy ﬁml’q%i‘i dcmfey dD,Zfo‘
Date: 26 dﬁi 204¢) '

Safety

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner ff [ £
Flame, Clean nebulizer, spray chamber and burner pf [

Flame, Check liquid trap interlock, bumer interlock, pressure relief bung l A
interlock and shicld interbock

Furnace, Clean work head | electrode and shroud

Furnace, Clean PSD and PSD tray

Furnace, Check water pressure

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpeetrAA

Clean computer control

Optics
Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the coppe line at 323.0-326.0 o = . 3257 nm
Check that PMT % Gain the copper at 324.8 nm.4 mA,0.5 nm slit width, Gain

D DEE AAAREA@AE. 000

Flame, Check D2 lamp is work | [/}

1! (1]

Tel, 0-2629-01%1-h, (-2250-1 787, Fax, wim-nm. I--nal!r &

134 Tneglin S1fia THAI UNIQUE CO., LTD.

®0-82 munliznddflne wwianagumIne sAwIEuRT ngamw 10200
B0-82 Prachathi, i Rd.. Bangkl h Py gk 10200
Webaite com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER
Model & Serial Numbes: AAZ%OFs X AR 091/ M0Y3
comemer- . Waler ﬁngf? $/3 Confey Co.,ltd
pue: (I Fobh 2025

Sufety

d Flame, hﬁﬁtu&qﬂm o-ring nebulizer, spriy chamber and bumer
Flame, Clean nebulizer, spray chamber and bumer
Flame, Check liquid trap interlock, burner interfock, pressure relief bung
interlock ard shickd interlock
Fumnace, Clean work head , electrode and shroud P.l{,q
Furaace, Clean PSD and PSD tray A
Furnace, Check water pressure ”fﬂ
Check drain tube

ngs

Check exhaust system

Check gas pressure sensor interlock
Check and ull gas hoses for SpectrAA
Clean computer contral

Optics
hupmﬂc?fm that external optics surfaces

Check Wavelength Accuracy the copper line at 323.0-3260 rm = 324, nm
Check that PMT % Gain the copper ot 3248 nm.4 mA_0.5 sm slit widih, Gain

~Ashould be < 64% or < 380V)

B AERE 4ERE8000

Flame, Check D2 lamp is work



m—am 50 Inegia S1iin THAI UNIQUE CO., LTD.

N
Ill' 80-82 oundizBllng wnanagumane (MnIzuRT ngaome 10200
BO-82 F i i Rd.., B Py 10200

Tel, 0-2629-0191-6, 0-2250-17R7, Fax. 0-2280-1738, E-mail : s com, Websie : ww

Electronics
d‘ Check power supply voltage
Check cables and connectors
d Cheek/Clean all boards in the instrument
O  Furnace, Check camem and align®* N / A

**(ption for Graphite Zeeman only
Mechanism:
Flame, Check the burner adjuster

Fumace, Check PSD accessorics M ‘ﬂ

(]

Analytical performance

Clear the sample compartment

Flame, Check uptake rate form 7.2-10.6 mL per minwe =_7- 5 mL/min
Test Ph ic noise, STDV = 0.000) _ Abs (should be < 000050 Abs)

LELL

Flame, Test high solids nebulizer setting use

-Airfacet Cusppm=_0.80  Abs, and Precision
oerspi=_ 0. 2 o (should be > 0.55Abs and < 0.5% RSD)

or
“N20VAcet Cu 5 ppm = Abs, and Precision
(%RSD)= Yalshould be > (L3Abs and < 0.5% RSD)
O  Fumsee, istic mass and sensitivity Cu 25 ppb = Abs. and N/ﬂ
Precision (%RSD)= % (should be = 0.15 Abs and < 4.0% RSD)
Customer : ... ﬂn .......................

......................

MEGAFIL CO..LTD.
eg a fi g 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mucang Nonthaburi 11000
4 d Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034
Leading Solution . w.megafil.coth E-mail : megafil.group@gmail.com

BSC Certification Test Report
Page 1 of 6 |
Certificate No. : M1439/24

Customer Name : LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED

Customer Address :  1/94 Moo 5 Khan Ham Subdistrict,

Uthai District, Phra Nakhon Si Ayutthaya 13210

Equipment : Biological Safety Cabinet Class o Type A2
Manufacturer : Microtech
Model : V6-T
| SerialNo : 0972k097272
ID No. : WWL 0084

‘Were in accordance with V] EN12469 [] NSF49 [0 Manufacturer’s specification

| Test Date : 15/10/2024
| Due Date : 15/10/2025 or after HEPA filters are replaced or unit is moved
|

Test by : Mr. Pawut Wongnarakornkul

| Approved by : ; .

(Mr.Kridsada Thinhuatoei

Authorized Signatory
Issued Date : 16/10/2024
This rtifi the to national standards, which realize the unit of measurement according to

the International System of Units (SI).

‘This certificate may not be reproduced other than in full except with the prior written approval of the Megafil Company Limited. |

1
MEGAFIL CO..LTD.
.
e g a fl 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
v Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
Leading Sokution
‘www.megafil.co.th E-mail : megafil.group@gmail.com
Page 2 of 6
Certificate No. : M1439/24
Procedure Used : :  European Standard EN12469 : 2000 has the status of British Standard,

P criteria for microbiological safety cabinets.

NSF International Standard / American National Standard NSF / ANSI 49-2008
Biosafety Cabinet : Design, Construction, Performance and Field Certification.

Australian Standard : AS 1807.23-2000 Determination of intensity of radiation
from germicidal ultraviolet lamps.

Manufacturer’s specification.

1. Downflow velocity test.

Measurement Information

. Grid Spacing |  Grid Spacing Probe height
No.ofRows | No.ofReadings | gy ooy Side-Side Above sash

2 | 8 U wazs | 183m 100mm

Measurement Data.  (m/s.)

0.37(0.43 | 0.41 [0.39

0.36(0.35 | 0.32 [0.34

Average velocity 0.37 m/s (73 FPM.) Velocity range 025-0.50 m/s ( 49-98 FPM.)
Uniformity( EN: +/-20%avg.) 0.30-0.44 m/s ( 58-88 FPM.)
Supply filter dimension 24x72  (inch x inch) Supply filter area 10.69  SQFT

Downflow volume (Q) 780 ) CFM.
Result Summary ] Pass O Fail

Equipment used : Thermo Anemometer ~ Model 425 S$/N: 02968605 Calibration date: 10/05/2024

Megafil Co.Ltd. MG-FM-7.8-001, R0O (01/07/19)

Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)

.o MEGAFIL CO..LTD.
egaf'g 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Leading o Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

Soluti
" www.megafilcoth E-mail : megafil group@gmail.com

Page 3 of 6
Certificate No. : M1439/24
2. Inflow velocity test.
Select method. : O om V] Exhaust velocity. [0 MFG's Specifications

MGF's Specifications method

054 057 055054 055

(m/s.)

10.59 | 053 0.54 057 0.56
[053] 06 056 055 058 |
1055 058 054053 055 |
=1 | J

Average Inflow velocity 0.47 m/s (93 FPM.)  Velocity range 2040 m/s ( 279  FPM.)

Inflow dimension o 8x72 (inch x inch) Inflow area  4.00 SQ.FT |

Inflow volume(Q) 372 CFM

Result Summary V] Pass [ Fail
Adjustments Required [0 Fan Speed [J pamper
used : Thermo A Model 425 S/N: 02968605 Calibration date : 10/05/2024

3. HEPA filter leak test.

Measurement Data
TN PAO Upstream SE . Measured leak
g Conc.(calculated) | e penetration
Supply HEPA Filter 18 p.g/l.I <0.01% <0.01%
| —_— —
Exhaust HEPA Filter 18 pgl  <001% <0.01%
= = |
Megafil Co.,Ltd. MG-FM-7.8-001, R0O (01/07/19)

NANUIN U-6



MEGAFIL CO.. LTD.
.
eg a fl 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Leading Solution Tel. 0-2528-6081-2 Fa)f. 0-2528-6083, 0»2525-_7034
www.megafil.co.th E-mail : megafil.group@gmail.com
Page 4 of 6
Certificate No. : M1439/24
Leak location
Supply HEPA Filter Exhaust HEPA Filter
Back Back
Result Summary M Pass [0 Fail

Equipment used : Aerosol Photometer ~ Model TDA-2H ~ S/N: 20138 Calibration date : 08/05/2024

Equipment used : Smoke Generator Model TDA-6C ~ S/N : 20192

4. Airflow smoke patterns test

Measurement Information

1. Downflow Pattern test : Smoke shall be passed from one end of the cabinet to the other, along the
centerline of the work surface, at a height of 4 inch (10 cm) above the top of the access opening

2. View screen retention test : Smoke shall be passed from one end of the cabinet to the other, 1.0 in
(2.5 cm) behind the view screen, at a height 6.0 inch (15 cm) above the top of the access opening.

3. Work opening edge retention test : Smoke shall be passed along the entire perimeter of the work opening
Particular attention should be paid to corners and vertical edges.

4. Sash/window seal test : Smoke shall be passed up the inside of the window 2 in (5 cm) from the sides

and along the top of the work area.

Megafil Co.,Ltd. MG-FM-7.8-001, R0O (01/07/19)

\ .. MEGAFIL CO..LTD.
eg afl g 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

Leadi Solution
nic www.megafilcoth E-mail : megafil group@gmail.com

Page 6 of 6

Certificate M1439/24
7. Ultraviolet Lamp Test (UV) : Option

Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm.

MEGAFIL CO.. LTD.
99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034

/ Ae‘gaf'%

e SOMN o vwmogafilcosh Email ; megsfilgrowp@gmeiloom
Page 5 of 6
Certificate No. : M1439/24
Result Summary
Downflow Pattern test ™ Accept [J Non-Conforming
View screen retention test ™ Accept O Non-Conforming
‘Work opening edge retention test M Accept [J Non-Conforming
Sash/window seal test ™ Accept [J Non-Conforming
5. Site installation
Sash Alarm. [ Pass [ Fail M wNa
Interlock System. [J Pass [ Fail M NaA
Exhaust System Performance [J Pass O Fail [} N/A

Remark / Recommendation
21 Site installation Tsifimsaszecon iifeasng laifiedshil

6. Tlumination Test (Lighting) : Option

Lighting should be adequate for safe working within the cabinet. Illumination measured at the work surface.

Lux
585 936 917 514 B
849 1400 _1465_. 5 755
Equipment used : Digital Light Meter Model Easy View 31 §/N : 160404993  Calibration date : 08/05/2024
Remark : - o
Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)

Master Calibration Co.,Ltd.
(IMCAL 5473‘s er' Kwaeng Khet B-nzknklosm

MASTER CALIBRATION CO..LTD Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

Website : ion.com E-mail :

Certificate of Calibration

LIQUID BATH

Shall be not less than 400 mW/m2 when measures at work floor surface.

NSCATISI-TIS 17025
CALIBRATION 0183

Page 1 of 3

mW/n®

630 1450 1480 690

380 920 930 390

Equipment used : UVCLIGHT METER ~ Model UVC-254SD §/N: Q879819 Calibration date : 08/05/2024

Remark :

-000-

Megafil Co.,Ltd. MG-FM-7.8-001, ROO (01/07/19)

Certificate No.: MC 2413808

Customer . Water Analysis Center Co., Ltd.
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. ¢ 242841 Received Date 16 December 2024
Description . Water Bath Resolution :0.1°C
Manufacturer : ESSTELL Model : EWB-122D
Serial No. : 20180508122 ID. No. : WWL 0214
Marking : Additionally for the purpose of identification by this laboratory a label marked
with this certificate number ( MC 2413808 ) has been attached to the case.
Method . In-House calibration procedure MWI-T-029 this method is base on
ASTM E 715-2007 "Liquid Bath".
Location of Calibration : Water Analysis Center Co., Ltd. ; Laboratory.

Environmental Conditions : Ambient Temperature : ( 25.2 to 25.6 ) °C
Relative Humidity : (49.0t0 51.0 ) %

: 16 December 2024 18 December 2024

Date of Calibration Date of Issue

Checked by : wh"(il
Chalermkit Rakphada
( Calibration Engineer )
The inties are for a confid: probability of i ly 95%

Approved by : A‘A-)n enp
Aittipong Kan! na#t,

(Technical Manager)

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceability to recognized national standards and to the units of measurement realized at the

ponding national dards laboratory. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.

NANUIN Y-7

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]



@v 547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
' MCA._ Tel. : (02) 274 29789, (02) 27429878 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : ibration.com E-mail : cali com

Certificate No.: MC 2413808 Page 2 of 3

Reference Standard Instrument :

Description Certificate No.  Serial No. Due date Traceable thru
Data Acquisition/Switch Unit MC 2403566 MY44020009 13 Mar 2025 MCAL

With Thermocouple Type " T " ID. No.27/1 to 27/5

Traceability :

The standard ble to the i ional system of units (SI) through certificate as mentioned above

1. Calibration Procedure:

This Instrument was calibration according to ASTM E715 - 2007 by comparison with calibrated sensor under
no load condition. The sensor were placed on five points and located one sensor in each of the eigh corners of the
chamber and was away from the each wall of 5 cm to 10 cm. And placed the five sensor within 2.5 ¢m of the

geometric center of the chamber.

Temperature Uniformity - the maximum di of d at any sensors and the
d at the ref location which are observed at the same time or at as close an
observation time as possible to determine the temp pattern or h ity within the chamber under

steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

sensor.

Overall Variation - The Dif of the maxi and mi g]

observation.

- Overall Ambient Temperature around the
Uovei  Chamber veriation: 1.1 °C
- Overall Line Voltage variatior 0.0 V

- Chamber Size (W*H*D) : 50 cm x 12 cm x 30 cm

-Water Level : 7 cm

Checked by : m\ma

[MCF-Q-077; Rev.6 ; Date : 22/04/2021]

Master Callbratlon Co.,Ltd.
@ MCAI— 547 Soi Kwaeng Ban’gkok 10310

MASTER CALIBRATION CO..LTD. Tel. - (02) 274 2978.9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

Website : ion.com E-mail : calil m

Certificate of Calibration

oy,
=/
TEMPERATURE
CONTROLLER ENCLOSURES
NSCISITIS 17025
CALIBRATION 0183
Page 1 of 3
Certificate No.: MC 2413810
Customer © Water Analysis Center Co., Ltd.

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. 1 24-2841 Received Date  : 16 December 2024
Description . Incubator Resolution :01°C

Manufacturer : Memmert Model : IN260

Serial No. : D619.0170 ID. No. : WWL 0192

Marking . Additionally for the purpose of identification by this laboratory a label marked

with this certificate number ( MC 2413810 ) has been attached to the case.
Method . In-house calibration procedure MWI-T-033 this method Base on
TLAS G-20-1/02-08 "Temperature Controlled Enclosures".
Location of Calibration : Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 23.3 to 24.1 ) °C
Relative Humidity : ( 54.8 to 64.8 ) %
Date of Calibration : 16 December 2024 Date of Issue : 18 December 2024

Checked by : a"ltn*" Approved by : l, +‘ -n
At

Chlemht Rakphada Aittipong Kanj
( Calibration Engineer ) (Technical Manager)
The inties are for a probability of i 95%
This cérﬁﬁéate is guiedim dance with the conditions of ditation granted by the National Standardization'

Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceablhty to recognized national standards and to the units of measurement realized at the
I ding national y. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

W 547 Soi ivat, Kwaeng Khet Bangkok 10310
47 MCAL Tel. : (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.LTD. ‘Website : ion.com E-mail : com

Certificate No.: MC 2413808 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

Indicating Uncertainty
Measured Temperature (°C) at Spread Locations
Temperature of measurement
©0) #1 #2 #3 #4 Ref. #5 (x°C)
45.0 44.6 44.6 44.5 44.5 44.4 0.86
Chamber Characterization Result
Desired Controller Indicating Temperature Temperature Overall
Temperature Temperature Temperature Stability Uniformity Variation
°C) C) °C) @°C) (°C) (°C)
44.5 45.0 45.0 0.85 0.75 1.9

The reported uncertainty of measurement was based on a standard Itiplied by a 2

factor k = 2.0, providing a level of d of i ly 95 %.

This certificate will certify of the calibrated equipment only.

End of Certificate

Checked by : mka

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

547 Soi ivat, Kwaeng Khet Bangkok 10310
McAL Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : ibration.com E-mail : cali com

Certificate No.: MC 2413810 Page 2 of 3

Reference Standard Instrument :

Description Certificate No. Serial No. Due date Traceable thru
Data Acquisition/Switch Unit MC 2400121 MY59002240 18 Mar2025 MCAL

With RTD ID. No.10/1 to 10/9

Traceability :

The standard ble to the i ional system of units (SI) through certificate as mentioned above

1. Calibration Procedure:

This I was calibrati ding to TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 em. And placed the
ninth thermocouple within 2.5 cm of the geometric center of the chamber.

Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the

d at the location which are observed at the same time or at as close an

observation time as possible to determine the temp pattern or ity within the chamber under

steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.

q4

Temperature Stability - one-half of the greatest i difference of at any one
sensor.
Overall Variation - The Difference of the maximum and minmum measured temperatures throughout

observation.

= Overall Ambient Temperature around the Chamber veriation : 1.2 °C
_mw Overall Line Voltage variation : 0.1 'V

Chamber Size (W*H*D) : 65 cm x 80 cm x 50 cm

Checked by :

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

NANUIN ¥-8



547 Soi

Kwaeng Khet

Bangkok 10310

MASTER CALIBRATION CO.,LTD.

Website

Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

-om E-mail : calil .com

Certificate No.: MC 2413810

2. Result of calibration :

Temperature Measurement Accuracy Test

Page 3 of 3

Indicating * Uncertainty
Measured Temperature (°C) at Spread Locations Uncertainty
Temperature does not include
) #1 # #3 #4 #5 #6 #1 #8 [[Ref.#9|| @C) stability. (£°C)
35.0 35.00 || 35.20 || 35.00 | 35.20 |{ 34.90 || 35.00 | 34.80 || 34.90 || 35.00 0.22 0.16
(*) : Non Accredited
Chamber Characterization Result
Desired Controller Indicating Temperature Temperature Overall
Temperature Temperature Temperature Stability Uniformity Variation
(°C) (°C) 0 (#C) 0 )
35.0 35.0 35.0 0.08 0.25 0.50

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

factor k = 2.0, providing a level of confidence of approximately 95 %.

This certificate will certify of the calibrated equipment only.

End of Certificate

(et

Checked by :

134 quéiins i $iia
WATER ANALYSIS CENTER COMPANY LIMITED

T4 1045 AT 0,070 8 WEUAIATOqR0T 13210
1/94 Moo 5. T.Kanham. A.U-Thai. Ayutthaya 13210. Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

Sulfur Dioxide Analyzer Calibration Worksheet

Project Site : amgaamnisulsoug egse (1nsan1s 5) Multi Gas Calibrator
Location : TsaSouayamennadvaruade Calibrator ID : WWLO0124
Date of measurement : 20 October 2025 Calibrator Model : Series 6100
Worksheet No. : C-201025WWL 0113 Calibrator S/N : S/N 7462
Ambient SOx Analyzer ID : WWL 0113 Calibrate Date : 06 March 2025
Manufacturer HORIBA Cylinder Std. Gas
Ambient SOx Analyzer Model : APSA-370 Std. Gas Concentration (PPM): 5090
Ambient SOx Analyzer S/N : WDMYS8HTS8 Cylinder Pressure (psi) 2000
Certified Date : 07 December 2021
Expired Date : 07 December 2025
Serial No. : CC241587
Point CALIBRATION RESULTS
Ideal Actual SOx Error Sox %Error Sox
ZERO 0.00 0.10 0.10 R
SPAN 200 ppb 200.00 200.10 0.10 0.05
SPAN 400 ppb 400.00 400.20 0.20 0.05
AVERAGE (%) 0.05
Calibration Curve
45000 —— -
400.00 —
350.00 ﬁé
300,00
3 250.00 |
2 200.00 —a—Actual SOX |
150.00 === [deal
100.00
50.00
0.00 e
0.00  100.00 200.00 300.00 400.00 500.00
Actual
Calibrated by Approved by g/

(Miss s!"rmm SINGHAPHEN)
Chemist

(Mr. RUNGSASIKORN KOSUM)

Technical Management

i quiiinsizih e

WATER ANALYSIS CENTER COMPANY LIMITED

/94 5 A 0,007 3 WazRsAFOYRET 13210

1/94 Moo 5. T.Kanham. A.U-Thai. Ayutthaya 13210, Thailand

Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

Nitrogen Dioxide Analyzer Calibration Worksheet

Project Site : wugaamnssulsaug ool (Tasans s) Multi Gas Calibrator
Location Tsalsoueyamenadatiuea’ie Calibrator ID : WWL0124
Date of measurement : 20 October 2025 Calibrator Model : Series 6100
Worksheet No. : C-201025-WWL 0118 Calibrator S/N : S/N 7462
Ambient NOx Analyzer ID : WWL 0118 Calibrate Date : 06 March 2025
Manufacturer HORIBA Cylinder Std. Gas DR
Ambient NOx Analyzer Model : APNA-370 Std. Gas Concentration (PPM): 5090
Ambient NOx Analyzer S/N : W2VNUX08 Cylinder Pressure (psi) 2000
Certified Date : 07 December 2021
Expired Date : 07 December 2025
Serial No. : CC241587
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO | Actual NO, | Error NO, %Error NO,
ZERO 0.00 0.10 0.10 - 0.10 0.10 =
SPAN 200 ppb 200.00 200.10 0.10 0.05 200.10 0.10 0.05
SPAN 400 ppb 400.00 400.20 020 0.05 40020 0.20 0.05
AVERAGE (%) 0.05 0.05
Calibration Curve
450,00
400.00
35000
300.00
E ZZ Z: I —o— ldeal
15090 | o+ Actual NO
w000 | —A— Actual NOx
50.00
0.00 -
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00
Actual
Calibrated by Approved by %

(Miss SU'T}.-IIDA SINGHAPHEN)

Chemist

V3 guédinssi S

WATER ANALYSIS CENTER COMPANY LIMITED

1/94 W3] 5 .ATUM Y B.91TU D.NSTUAIAIOYBUT 13210
1/94 Moo 5. T-Kanham. A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383. 0-35800-593 Fax: 0-35800-594

(Mr. RUNGSASIKORN KOSUM)

Technical Management

Nitrogen Dioxide Analyzer Calibration Worksheet

Project Site : augarmnssulsauz ayse (Tasams 5) Multi Gas Calibrator
Location : Jalauaii Calibrator ID : WWLO0124
Date of measurement : 20 October 2025 Calibrator Model : Serics 6100
Worksheet No. : C-201025-WWL 0116 Calibrator S/N : S/N 7462
Ambient NOx Analyzer ID : WWL 0116 Calibrate Date : 06 March 2025
Manufacturer HORIBA Cylinder Std. Gas
Ambient NOx Analyzer Model : APNA-370 Std. Gas Concentration (PPM) :  50.90
Ambient NOx Analyzer S/N : 9BRKGTUK Cylinder Pressure (psi) 2000
Certified Date : 07 December 2021
Expired Date : 07 December 2025
Serial N CC241587
Point CALIBRATION RESULTS
Ideal Actual NO_ [ ErrorNO__| %ErrorNO | Actual NO, | ErrorNO, | %Error NO,
ZERO 0.00 0.10 0.10 = 0.10 0.10 -
SPAN 200 ppb 200.00 200.10 0.10 0.05 200.10 0.10 0.05
SPAN 400 ppb 400.00 400.10 0.10 0.03 400.10 0.10 0.03
AVERAGE (%) 0.04 0.04
Calibration Curve
450.00
40000 f— — -
350.00 -
300.00 /
g :: :: o —— ldeal
-+ #--+ Actual NO

150.00

100.00

—A— Actual NOx

Actual

Calibrated by ?
(Miss SUTHIDA SINGHAPHEN)

Chemist

AANUIN ¥-9

Approved by

000 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00

&

(Mr. RUNGSASIKORN KOSUM)

Technical Management
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WATER ANALYSIS CENTER COMPANY LIMITED

1194 o S A.AMNM ©.900 9. W3ZUASHTBYBYT 13210
1/94 Moo 5. T.Kanham, A.U-Thai. Ayutthaya 13210. Thailand
Tel: 0-35226-383, 0-35800-593 Fax: (-35800-594

Sulfur Dioxide Analyzer Calibration Worksheet

3 quiiinsnii e

WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Wy 5 AN .97 . WszUASTOYBYT 13210
1/94 Moo 5. T.Kanham, A.U-Thai, Ayutthaya 13210. Thailand
Tel: (-35226-383, 0-35800-593 Fax: 0-35800-594

trogen Dioxide Analyzer Calibration Worksheet

Project Site : mugaamnssu Isouz ogsen (1asens 5) Multi Gas Calibrator
Location : Jalauaiio Calibrator ID : WWL0124
Date of measurement : 20 October 2025 Calibrator Model : Series 6100
‘Worksheet No. : C-201025WWL 0111 Calibrator S/N : S/N 7462
Ambient SOx Analyzer ID : WWL 0111 Calibrate Date : " 06 March 2025
Manufacturer HORIBA Cylinder Std. Gas
Ambient SOx Analyzer Model : APSA-370 Std. Gas Concentration (PPM):  50.90
Ambient SOx Analyzer S/N : PGRKTBDX Cylinder Pressure (psi) 2000
Certified Date : 07 December 2021
Expired Date : 07 December 2025
Serial No. : CC241587
Point CALIBRATION RESULTS
Ideal Actual SOX Error Sox %Error Sox
ZERO 0.00 0.00 0.00 -
SPAN 200 ppb 200.00 200.10 0.10 0.05
SPAN 400 ppb 400.00 400.10 0.10 0.03
AVERAGE (%) 0.04
Calibration Curve
450.00 - - -
400.00 +
350.00
300.00
E 250.00
= 200.00 =i Actual SOx
150.00 e Tdeal
100.00 /
50.00 / -
00 &
0.00  100.00 200.00 300.00 400.00 500.00
Actual
Calibrated by *ﬂ\ Approved by _ g/
(Miss SUTHIDA SINGHAPHEN) (Mr. RUNGSASIKORN KOSUM)
Chemist ‘Technical Management
13 quéiinasih iia
WATER ANALYSIS CENTER COMPANY LIMITED
1/94 W3] 5 A.ATUHTH 09110 . N5TUAIATOYEYT 13210
1/94 Moo 5. T.Kanham, A.U-Thai, Ayutthaya 13210. Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594
Sulfur Dioxide Analyzer Calibration Worksheet
Project Site : aaugamvnasuTaous oyse (Insams 5) Multi Gas Calibrator
Location : Favudn Calibrator ID : WWL0124
Date of measurement : 20 October 2025 Calibrator Model : Series 6100
Worksheet No. : C-201025WWL 0109 Calibrator S/N : SIN 7462
Ambient SOx Analyzer ID : WWL 0109 Calibrate Date : 06 March 2025
Manufacturer HORIBA Cylinder Std. Gas
Ambient SOx Analyzer Model : APSA-370 Std. Gas Concentration (PPM) :  50.90
Ambient SOx Analyzer S/N : YDL§39W0 Cylinder Pressure (psi) 2000
Certified Date : 07 December 2021
Expired Date : 07 December 2025
Serial No. : " cousm
Point CALIBRATION RESULTS
Ideal Actual SOx Error Sox %Error Sox
ZERO 0.00 0.10 0.10 -
SPAN 200 ppb 200.00 200.10 0.10 0.05
SPAN 400 ppb 400.00 400.10 0.10 0.03
AVERAGE (%) 0.04
Calibration Curve
=—dr— Actual SOx
=== Ideal
0.00  100.00 200.00 300.00 400.00 500.00
Actual
Calibrated by Approved by g/

(Miss SlﬁHIDA SINGHAPHEN)
Chemist

(Mr. RUNGSASIKORN KOSUM)

Technical Management

Project Site : n?uqmﬂ1wﬂsiu1§uu: aYseN (Tﬂi\lﬂ'ﬁ 5) Multi Gas Calibrator
Location : Sathudhe Calibrator ID : WWL0124
Date of measurement : 20 October 2025 Calibrator Model : Series 6100
Worksheet No. : C-201025-WWL 0114 Calibrator /N : SIN 7462
Ambient NOx Analyzer ID : WWL 0114 Calibrate Date : 06 March 2025
Manufacturer HORIBA Cylinder Std. Gas =
Ambient NOx Analyzer Model : APNA-370 Std. Gas Concentration (PPM) : 50.90
Ambient NOx Analyzer S/N : PIEI99ES Cylinder Pressure (psi) 2000
Certified Date : 07 December 2021
Expired Date : 07 December 2025
Serial No. : CC241587
Point CALIBRATION RESULTS
Ideal Actual NO | Error NO | %Error NO | Actual NO, | ErrorNO, | %Error NO,
ZERO 0.00 0.10 0.10 - 0.10 0.10 B
SPAN200ppb |  200.00 200.10 0.10 0.05 20020 0.20 0.10
SPAN400ppb |  400.00 400.20 0.20 0.05 400.20 0.20 0.05
AVERAGE (%) 0.05 0.07
Calibration Curve
450.00 =
400.00
35000 |
300.00
g z:: —e—Ideal
-+ Actual NO
150.00

—A— Actual NOx

500.00

000 10000 20000 30000 40000
Actual

Calibrated by @ Approved by i

(Miss SUTHIDA SINGHAPHEN) (Mr. RUNGSASIKORN KOSUM)

Chemist Technical Managerment
ae o CANNY
UVIEN FUOAATIAUI DINA
WATER ANALYSIS CENTER COMPANY LIMITED

194 W3] 5 .MM 0,991 9. MszUASATBYSET 13210

1794 Moo 5. T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand

Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

Nitrogen Dioxide Analyzer Calibration Worksheet

Project Site : augaamnisuIsaug ogso (Iasens 5) Multi Gas Calibrator
Location : Sanuenidy Calibrator ID : WWLOI124
Date of measurement : 20 October 2025 Calibrator Model : Series 6100
Worksheet No. : €-201025-WWL 0117 Calibrator S/N : SIN 7462
Ambient NOx Analyzer ID : WWLOI17 Calibrate Date : 06 March 2025
Manufacturer HORIBA Cylinder Std. Gas
Ambient NOx Analyzer Model : APNA-370 Std. Gas Concentration (PPM):  50.90
Ambient NOx Analyzer S/N : VKLYC3K0 Cylinder Pressure (psi) 2000
Certified Date : 07 December 2021
Expired Date : 07 December 2025
Serial No. : CC241587
Point CALIBRATION RESULTS
Ideal ActualNO | ErrorNO | %Error NO | ActualNO, | ErrorNO, | %Error NO,
ZERO 0.00 0.10 0.10 - 0.10 0.10 =
SPAN 200 ppb 200.00 200.10 0.10 0.05 200.10 0.10 0.05
SPAN 400 ppb 400.00 400.20 0.20 0.05 400.20 0.20 0.05
AVERAGE (%) 0.05 0.05
Calibration Curve
450.00
400.00
350.00
300.00 -
g j;‘:;’z _ —o— Ideal
- ) <@+ Actual NO
e A AculNox |
50.00
0.00 48 — - g
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00
Actual
Calibrated by 'ﬁ@’l Approved by ‘g/

NANUIN ¥-10

(Miss SUTHIDA SINGHAPHEN)
Chemist

(Mr. RUNGSASIKORN KOSUM)

Technical Management
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WATER ANALYSIS CENTER COMPANY LIMITED

1194 W3] 5 AAUHIY 0.9¥10 9. n52UASHIOYELY 13210
1/94 Moo 5. T Kanham, A.U-Thai. Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

Sulfur Dioxide Analyzer Calibration Worksheet

Project Site : muqmmwﬂﬁﬂﬂuz YTy (Tsams 5) Multi Gas Calibrator
Location : Tanuenitdy Calibrator ID : WWL0124
Date of measurement : 20 October 2025 Calibrator Model : Series 6100
Worksheet No. : C-201025WWL 0112 Calibrator S/N : S/N 7462
Ambient SOx Analyzer ID : WWL 0112 Calibrate Date : 06 March 2025
Manufacturer HORIBA Cylinder Std. Gas
Ambient SOx Analyzer Model : APSA-370 Std. Gas Concentration (PPM) :  50.90
Ambicnt SOx Analyzer S/N : 8RI8IBBF Cylinder Pressure (psi) 2000
Certified Date : 07 December 2021
Expired Date : 07 December 2025
Serial No. : CC241587
Point CALIBRATION RESULTS
Ideal Actual SOx Error Sox %Error Sox
ZERO 0.00 0.00 0.00 -
SPAN 200 ppb 200.00 200.10 0.10 0.05
SPAN 400 ppb 400.00 400.10 0.10 0.03
AVERAGE (%) 0.04
Calibration Curve
450.00 ——
400,00 | |
350.00
300.00 ‘
E 250.00
= 20000 - k== Actual SOx ‘
150.00 =X= Ideal
100.00 ——

@
o 3
s o
88
Iw.

0.00  100.00 200.00 300.00 400.00 500.00
Actual

Approved by é

Calibrated by ﬁﬁﬂ
(Miss SUTHIDA SINGHAPHEN) (Mr. RUNGSASIKORN KOSUM)

Chemist Technical Management

134 quitinszhi 1ia
WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Y1) 5 QAWM 0.QWU DMTZURIAIOLTEN 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

Project Site : wugaamnssuTsauzeyse (Isems 5) Page 1 of 1
Location : Tsafoueywameamuaiiniad
Date of measurement : 20/10/2025
Worksheet No. : C-201025-WWL0098 Calibration Orifice
High Volume ID : WWL0098 Calibrator ID : WWL0103
High Volume Model : TE-6070 (PM10)  Calibrator Model : TE-5028A
High Volume S/N : 2734 Calibrator S/N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 0.99945
Barometric Pressure (mmHg) : 756 Quality Standard Intercept : -0.01346
delta H;0 Qua 1 ic . .
Test No. (inch) in) (Char) (Comected) Linear Regression
1 3.60 1.207 40.0 25.15 [Slope : 21.96
2 2.90 1.085 36.0 22.64 ntercept:  -1.280
3 2.60 1.028 34.0 21.38 [Correlation Coefficeint : 0.9992
4 2.10 0.925 30.0 18.87
5 1.80 0.858 28.0 17.61
1
1(Chart) |
y=34.916x - 2.0351 |
|
1
i
|
i
. et 4 i
0.500 1.000 1.500

Qg (m?/min)

I

Calibrated by : Zﬂ." \

Mr. JITTAWEE WONGMAKHEB

Approved by : §>

Mr. RUNGSASIKORN KOSUM

FOLAB 55125 ufldnfoil: 1 Suhiduld: 1on.2s60 wh:1vean
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WATER ANALYSIS CENTER COMPANY LIMITED

1/94 1] 5 AANIW 0.9 . NIZUASAIOYBYT 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

Project Site : muqnmwnﬁﬂﬂuﬁaqnm (Tasans 5) Pagelof |
Location : Tssuueyurammnadwainain
Date of measurement : 20/10/2025
‘Worksheet No. : C-201025-WWL0093  Calibration Orifice
High Volume ID : WWL0093 Calibrator ID : WWL0103
High Volume Model : TE-5170 (TSP) Calibrator Model TE-5028A
High Volume S/N : 2729 Calibrator S/N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 1.59569
Barometric Pressure (mmHg) © 756 Quality Standard Intercept : -0.02154
delta H,0 Qua 1 1c )
Test No. ar Regressi
‘est No. (inch) (m,/mm) (Charty (Corrected) Lincar Regression
1 5.40 1.464 54.0 53.78 iSlope : 32.46
2 4.60 1.352 50.0 49.80 ntercept:  6.087
3 3.80 1.230 46.0 45.81 (Correlation Coefficeint : 0.9996
4 3.00 1.095 42.0 41.83
5 2.10 0.918 36.0 35.85
1(Chart)
{ 60.0 -
y=32.587x +6.1114
! 50.0 -~
400 +
| 300 -
1 200 +
i
100
L e o e -
0.000 0.500 1.000 1.500 2.000
| Qg (m¥/min)
i
N/ &
Calibrated by : >f gl i \ Approved by :

FO.LAB 55125

Mr. ITTAWEE WONGMAKHEB
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WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Y] 5 A.AUM ©.908 9. NTTUATAIOYSYT 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayuthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

Mr. RUNGSASIKORN KOSUM

uildndii 1 Fufdeuld: 1an 2560 wh:1ves

High Volume Air Sampler Calibration Worksheet

Project Site : waugammnssuTsvuzegse (Tassnns 5) Pagelofl
Location : JaTauaidy
Date of measurement : 20/1012025
Worksheet No. : C-201025-WWL0095 _ Calibration Orifice
High Volume ID : WWL0095 Calibrator ID : WWL0103
High Volume Model : TE-5170 (TSP) Calibrator Model TE-5028A
High Volume S/N 2727 Calibrator SN : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 1.59569
Barometric Pressure (mmHg) : 756 Quality Standard Intercept : -0.02154
delta H,0 Qua 1 Ic )
‘est No. Li Regres:
TestNo (inch) (m®/min) (Chart) (Corrected) = sion
1 4.90 1395 50.0 49.80 Slope:  35.85
2 4.10 1.277 46.0 45.81 ntercept:  -0.197
3 3.50 1.181 42.0 41.83 Correlation Coefficeint : 0.9996
4 2.50 1.000 36.0 35.85
5 2.00 0.896 32.0 31.87
T(Chart) }
60.0 T i
| 50,0 + y =35.997x-0.198 |
| 400 +
! |
{ 300 + 3
| |
200 ¢ 1
100 ~ |
00 e |
0.000 0.500 1.000 1500
Qyqq (m¥/min) i
T S B
Calibrated by : ’7[7?4‘_7 < Approved by : g’

FOLAB 55125

Mr. ITTAWEE WONGMAKHEB

Mr. RUNGSASIKORN KOSUM

ufldndail: 1 Suihdeiuld: 1en 2560 wh:1vean
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WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Y] 5 A.AMMY 0.0 9. NIZUATFTOYELT 13210
1/94 Moo S, T.Kanham, A.U-Thai, Ayuthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594
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WATER ANALYSIS CENTER COMPANY LIMITED

1/94 113 5 A.ATHHIN 0,900 V. NTTUATAIOYTE 13210
1/94 Moo 5, T-Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Project Site : waugaamnssulssuzegse (Tasams 5) Page 1of 1
Location : Salaunid
Date of measurement : 201012025
Worksheet No. : C-201025-WWL0100  Calibration Orifice
High Volume ID : WWL0100 Calibrator ID : WWLO103
High Volume Model TE-6070 (PM10) Calibrator Model : TE-5028A
High Volume S/N : 2735 Calibrator S/N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (C) : 26 Quality Standard Slope : 0.99945
Barometric Pressure (mmHg) : 756 Quality Standard Intercept : -0.01346
delta H,0 Qu 1 ic . )
t No. N Linear Regress
Test No. dnch) i) (Chart) (Consted) inear Regression
1 5.00 1.420 50.0 3144 [Slope: 5.5
2 4.00 1272 44.0 27.67 lintercept :  -4.961
3 3.50 1.191 40.0 25.15 (Correlation Coefficeint : 0.9991
4 2.90 1.085 36.0 22.64
5 2.10 0.925 300 18.87
\ 1(Chart)
60.0 -
500 - y =40.633x - 7.8898 |
i
i
400 - |
f |
300 - \
| 200 + |
i 100 + i
; \ |
Y} DES— T |
0.000 0.500 1.000 1500
Qg (m¥/min)
Calibrated by : il % < Approved by g

Mr. ITTAWEE WONGMAKHEB

Mr. RUNGSASIKORN KOSUM

uldndeil: 1 Suldeduld: 1aa.2s60 iz 1vean

Project Site : mugammnssuTssuzegse (Tasems ) Page 1 of |
Location : Sahushe
Date of measurement : 20/10/2025
Worksheet No. : C-201025-WWL0097  Calibration Orifice
High Volume ID : WWLO0097 Calibrator ID : WWLO0103
High Volume Model : TE-5170 (TSP) Calibrator Model : TE-5028A
High Volume S/N : 2726 Calibrator S/N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 1.59569
Barometric Pressure (mmHg) 756 Quality Standard Intercept : 0.02154
delta H,0 Quu 1 c . -
X Linear R
Test No. (inchy i (Chr) (Comested) incar Regression
1 4.90 1.395 50.0 49.80 Slope : 33.30
2 4.40 1.323 47.0 46.81 ntercept :  3.106
3 3.20 1.130 41.0 40.83 iCorrclation Coefficeint : 0.9995
4 2.40 0.980 36.0 35.85
5 2.00 0.896 33.0 32.87
1 (Chart) {
60.0 7 |
500 + y =33.436x + 3.1189
40.0 + [
| 300 +
|
i 20.0 ‘L |
100 ~ h
{ 0.0 e = S
0.000 0.500 1.000
Q0 (m/min) |
|
e[ Z
Calibrated by (AR Approved by :
Mr. JITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM
FOLAB 551725 ubléadei 1 SRl 1 oa. 2560 wh:1voa1
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'WATER ANALYSIS CENTER COMPANY LIMITED
1/94 My 5 A.ATUMTN .9V 1.WIZUAIAI BYELY 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

FO.LAB 5.5-1725
ae a PA RS
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WATER ANALYSIS CENTER COMPANY LIMITED
1/94 3] 5 2NN ©.9N0 9. NITUAITAIOYDU1 13210
1/94 Moo 5, T.-Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594
High Volume Air Sampler Calibration Worksheet
Project Site : aaugaanssy Tseuzeysen (1asans 5) Page 1 of 1
Location : Fathudha
Date of measurement : 20/102025
Worksheet No. : C-201025-WWL0102 _ Calibration Orifice
High Volume ID : WWL0102 Calibrator ID : WWL0103
High Volume Model : TE-6070 (PM10) Calibrator Model : TE-5028A
High Volume S/N : 2731 Calibrator S/N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 0.99945
Barometric Pressure (mmHg) 756 Quality Standard Intercept : -0.01346
delta H;0 Qua 1 1c . )
Test No. L s
estNo Ginch) @ miny (Char) (Comacted) inear Regression
1 4.70 1.378 48.0 30.18 Slope:~ 26.00
2 4.10 1.287 44.0 27.67 Intercept:  -5.713
3 3.50 1.191 40.0 25.15 Correlation Coefficeint : 0.9997
4 2.90 1.085 36.0 22.64
5 2.20 0.947 30.0 18.87
| 1(Chart)
! 60.0 -
| !
500 - y =41.349x - 9.0853
{
40,0 - !
|
300 + |
200 +
| ! |
10.0
! 00— e -
0.000 0.500 1.000 1.500
i Qg (m/min) |
i
N\
Calibrated by : X }( Approved by : g/

Mr. ITTAWEE WONGMAKHEB

FO.LAB 551725

Mr. RUNGSASIKORN KOSUM
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Project Site : aaugammnssuIsuzegsen (Tasams 5) Page 1 of 1
Location : Fanuenidu
Date of measurement : 2011012025
Worksheet No. : C-201025-WWLO0096 ~ Calibration Orifice
High Volume ID : WWL0096 Calibrator ID : WWLO103
High Volume Model : TE-5170 (TSP) Calibrator Model TE-5028A
High Volume S/N : 2730 Calibrator /N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 1.59569
Barometric Pressure (mmHg) : 756 Quality Standard Intercept : 0.02154
delta H;0 Qua 1 ic ) .
Test No.
est No. (inch) i) (Chart) (Comctod) Linear Regression
1 4.90 1395 50.0 49.80 Slope: 3426
2 4.40 1323 480 47.81 Intercept :  2.292
3 3.30 1.147 42.0 41.83 (Correlation Coefficeint : 0.9995
4 2.40 0.980 36.0 3585
5 2.00 0.396 330 32.87
1(Chart)
|
60.0 - |
500 L y =34.395x + 2.3016 ]
i 400 L !
| i
{ 300 +
{ 200 ~
1
] 10.0 I
0.0 Fommrwmr- —_—e————{ |
0.000 0.500 1.000 1500 |
Qyg (m¥min)
|
i
Calibrated by : ﬁm% ( Approved by g/

Mr. JITTAWEE WONGMAKHEB

FO.LAB 5.5-125

Mr. RUNGSASIKORN KOSUM

ubtdedodl: | udideiuld: 1n 2560 wih:1veal
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WATER ANALYSIS CENTER COMPANY LIMITED

). g bl i e .o uflundaiizo | Suideduld : 1o 2562 | w1 v0a1 |
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand

Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

W

17384 CA111 Sound Calibrator SN

| FO.LAB 6.4-1/28

wuUiuANMINIUEEUIN5DA Sound Level Meter

High Volume Air Sampler Calibration Worksheet 50212 sWmedesile  SRO04  maoimsueniy 9373403, 113.82£03

16/05/68

Juiideuiioy Suitouioundadet 150569

Project Site : mun_ﬁﬂ'wmﬁu’(nu:aqnm (Tasanms 5) Pagelofl 4 N
Location : Samenidu 1309 Digital Thermohygro Meter SN 435031884 sWaAosilo WWL 0231
Date of measurement : 20102025 Suitaeuifioy os/ov/6s Suilwouioundadoly  07/01/69
Worksheet No. : C-201025-WWLO0101 _ Calibration Orifice 4 . . xa s
AT
High Volume ID : WWLO0101 Calibrator ID - WWL0103 (AT83 Sound Level Meter  S/N 820956 THAMATOIND WWL 0225
High Volume Model : TE-6070 (PM10) Calibrator Model : TE-5028A Sufimeuifioy 25/02/68 Fuiweuiuaidel  24/02/70
High Volume S/N : 2733 Calibrator S/N : 3271 -
SRt CoS i Calibrate Date : 260312025 mymumeuRaueenHM msmumeUniIIneenntiam
Temperature (°C) : 26 Quality Standard Slope 0.99945 .
= . =0 .
Barometric Pressure (mmHg) : 756 Quality Standard Intercept : -0.01346 quunii C0) 25 inmusimstewiy  23.0:3.0 aungli CC) 25 namin1sueusY 23.043.0
mm#uz‘v‘nvi’vui(%) 54 inaimsouiy 50.0£15.0 ﬂﬂu%uﬁnw'ni(%) 54 inuMTEENiY 50.0£15.0
delta H,0 Qua 1 ic . N ol - - sd o -
Test No. Linear Re Fufimuaey  21/10/68 Fuiinuaey  28/10/68
est No. (inch) (/min) (Charty (Corrected) SesE e i .
1 5.00 1.420 50.0 3144 [Slope: ~ 26.46 o a4 o dewy o i o n e
2 240 T35 260 2893 lntercept: 6,282 seduEBaniald @B) |seduidsaniald @B) seduideaiald @B) | sziuideaiiald aB)
- . : - o Ttem 4 ; Ttem ; :
3 3.80 1.240 42.0 26.41 |Correlation Coefficeint : 0.9998 (ANUAST 94.0dB) (ANUAIT 114.0dB) @M 94.0dB) | (AR 114.0dB)
4 2.70 1.047 340 21.38
5 220 0.947 30.0 18.87 1 937 113.7 1 93.7 137
2 93.7 113.7 2 9.7 1137
3 93.7 1137 3 9.7 1137
e s L TR S S MY S ey )
1(Chart) i 4 937 113.7 4 9.7 137
60.0 — ) 5 93.7 113.7 5 937 1137
i
500 + ¥ =42.078x - 9.9897 | 6 9.7 113.7 6 93.7 1137
i
400 7 93.7 113.7 7 9.7 1137
1 i
30.0 + l 8 93.7 1137 8 9.7 1137
i
200 + 9 937 1137 9 937 137
|
10.0 + 10 93.7 113.7 10 93.7 1137
1Y\ J A r SRR T X 9370 11370 x 93.70 11370
| 0.000 0.500 1.000 1.500
Que (m¥/min) : sD 0.00 0.00 SD 0.00 0.00
| %RSD %RSD
e WS . _— 0.00 0.00 0.00 0.00
(=10 (=10)
Hams B . Wams . .
[ i w1 [
niuaey mMuasy
- vo &
\ % g/ fiudin e Aiiuiin I
Calibrated by : n ( Approved by dasndey g/ Ansanaey
Mr. JITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM
FO.LAB 55125 uitdnfit 1 SufiveRuls: 1an 2560 wih:1ves1
w FO.LAB 6.4-1/28 ulundaii:o | Suiieild : 12562 | wih:1veat I [_ w l XTI Wflundaico | Suiioduld 1 an.2562 | wih:1veat

upuiHfinmsnIuAeLIA303 Sound Level Meter uuuﬁ’uﬁnmsmunaum?.'aq Sound Level Meter

mém CA111 Sound Calibrator S/N 520272 sﬁ'mn’mu‘m SR04 InmAIMsERNTY 9373 = 0.3,113.82+03 m%a 39 CA111 Sound Calibrator SN 520272 W,'“mémﬁg SRO04  INMAINITEONTY 93.73+0.3, 113.82£0.3
Suftouifioy  16/05/68 Sunoudivuadedell  150s/69 uftwouifivy  16/05/68 Suiimoudiounderoly 150569

04 Digital Thermohygro Meter SN a3s031Ese smndesle WWL 0231 404 Digital Thermohygro Mewr SN 435031884 sWemadesle WWL 0231

Suitaoudion os/01/68 Sufnoudivundedo’ly  07/01/69 Suftvouifivy os/ov/es Suilwouiioundedel) 070169

03 Sound Level Meter SN ) srimatodle WWL 0150 17309 Sound Level Meter SN 00396923 smadesile WWL o161

Fuhaeudivunieaeld 230270 it Fuiaeuifiounsasely  23/02/70

. ¥, < v,
NIINIUAOUABUBONHHINY NMINMIUABUHAININODANUNIYU MImuasUfeuasANTha MIMUTOUNTININBANTNNY

25 INUAANTEENTY 23.043.0

-0 = =0
quuli (C) 25 inasims oY QUNN (C)

23.043.0

quinii CO) 25 inmisimaseniy  23.083.0

-0 .
Rumgii CC) 25 nmisimsuensy 23.0:3.0

P . o
ABUFING (%) 54 nwsinmsveniy 50.0115.0

Suftmudoy  21/10/68

Jufinaudey  28/10/68

Fufinuaey  28/10/68

) sedudediinld @) |seduifeiitinld @) sedudoaitiald @) | s=dudssitald @B seduiduaisald @B) |sefuduaitiald @) svituiuai I8 @B | seduidueit il @m)
tem (R 940dB) | (AT 114.0aB) | ot 9404y | (romided 1140amy Htem (@i 94.0a8) | (naaft 114.008) Tem | el 940am) | (momiiodt 114.0am)
1 937 1137 1 937 1137 1 037 137 1 937 1137
2 93.7 113.7 2 93.7 1137 2 937 1137 2 93.7 113.7
3 %7 137 3 937 137 = 937 137 3 937 137
4 937 137 4 937 1137 4 937 1137 4 9.7 1137
5 937 1137 5 937 1137 5 937 1137 5 937 137
6 937 1137 6 937 1137 s 037 137 6 9.7 137
7 97 137 7 07 1137 7 937 137 7 937 137
8 937 137 8 937 1137 3 937 113.7 8 97 1137
9 93.7 137 9 93.7 137 9 93.7 113.7 9 937 113.7
10 97 137 10 937 137 o 937 137 10 0.7 137
x 93.70 113.70 x 93.70 113.70 x 93.70 113.70 x 93.70 113.70
sD 0.00 0.00 sp 000 0.00 s 000 000 D 000 0.00
%RSD %RSD %RSD %RSD
<1 000 0.00 <10 000 000 o 000 0.00 <10 000 0.00
Hams ;hu ,11u Hams r.hu ;hu wWams ’h.u N'm Hams phu ;hu
Muay mumoy Muaey muaey
it Auiin B Mi fiiuitn ALY fiuiin
Ananvaey g/ Ansandou Ansandey @, Ansavdey

AANUIN V-13



w FO.LAB 6.4-1/28 uiflvndaiizo | Sudideuld : 1. zsszl wih:1wee1 l

UuUTUANMINIUTEUINTDA Sound Level Meter

1904 CAL11 Sound Calibrator SN 520272 wwandeaile  SR004  inausinisteniy 93.73+03, 113.82403

Suitouiio 16/05/68 Suimeuifieundadely  15/05/69

v 4
17309 Digital Thermohygro Meter SN 435031884 sHATealle WWL 0231

Fuiidouidfivuasade’ld  07/01/69

Suftwouidiou os/01/68

lﬂgﬂi Sound Level Meter S/N 200051 iﬁﬂlﬂéﬂlﬂﬂ WWL 0206

Fuiineudioy 25/02/68 Fuiideuifivunsadely 2402170

msmugeusouvonnihau mamuseunEanIneeaninam

=0 . s
QUNYN(C) 25 INAUHINITUONTY 23.043.0

-0 .
gamgii (C) 25 inasimsteniy  23.043.0

Suinaweou Suiinoudey  28/10/68
Fuidsaiiiald @B) fuiisaiiald @B) syduisaniald @B) | szaui@eaiiald By
Ttem o d v.d Ttem v d v d
(AMMEI 94.0dB) | (i 114.0dB) (MWFIT 94.0dB) | (AIMAIT 114.0B)
1 93.8 138 1 93.8 138
2 93.8 1138 2 93.8 138
3 93.8 1138 3 93.8 11338
4 93.8 1138 4 93.8 1138
5 93.8 138 5 93.8 138
6 93.8 1138 6 93.8 138
7 93.8 1138 7 93.8 1138
8 93.8 1138 8 93.8 1138
9 93.8 138 9 93.8 1138
10 93.8 1138 10 93.8 138
x 93.80 113.80 X 93.80 113.80
sp 0.00 0.00 sp 0.00 0.00
%RSD %RSD
0.00 0.00 0.00 0.00
(s10) (=10)
HWams N N Hams N
A H A A
NIy muaey
o a \ s
driuiin filudin
Ansanaey fasvaey “

INNOVATIVE INSTRUMENT CALIBRATION LAB W,
INNOVATIVE INSTRUMENT CO... LTD. HEAD OFFICE NS4
7/139 MOO 13. SOl SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

1,
A

4

ANSI Hational Accredita an Board
ACCREDITED

i,

[N ———

)

3 v o

FO.LAB 6.4-1 /28 uplunsaii:o | SuideAuld : 1308, 2562 | wih:1ves1 l

W

li\?i)l CA111 Sound Calibrator S/N 520272 sHmnsele SR004 nuusimsgeusy 93.73 = 0.3,113.82+03

wuuHANMsMIYEeLIN384 Sound Level Meter

Suiouifioy  16/05/68

4

Fuiineuidiounsere)  15/05/69
1A784 Digital Thermohygro Meter SN 435031884

» d o
IHAATEINE WWL 0231

< d a o d a Iy
TunaouRgy 08/01/68 Fuiimeuifisuaserely  07/01/69

swandesle WwL 0226

1A504 Sound Level Meter S/N 820957

Suitmouiiloy 250268 Suiimeuifioundanety 240270

mImuaeuneUBRIMINaY MImuaeunFaInesnninaIL

= 0 2
Qungii (C) 25 nwsimseeniy 23.03.0

a0 .
gl (CC) 25 nueimseensy  23.043.0

aaAudning ) 54 innisinseeniy  50.0£15.0

Sufinaudeu  24/10/68

sdudoatiald @B) |suduaiiald @B) suiduaniald @B) | seaiduaiiiald @B)
fiem (et 94.0dB) | (e 114.0dB) fem (et 94.0aB) | (e 114.0a8)
1 93.8 113.8 1 938 1138
2 938 138 2 93.8 138
3 93.8 113.8 3 93.8 113.8
4 938 1138 4 93.8 1138
5 93.8 113.8 5 93.8 1138
6 93.8 113.8 6 93.8 138
7 93.8 1138 7 938 113.8
s 93.8 1138 8 93.8 1138
9 93.8 1138 9 93.8 1138
10 93.8 1138 10 93.8 1138
X 93.80 113.80 x 93.80 113.80
sp 0.00 0.00 sp 0.00 0.00
%RSD %RSD
0.00 0.00 0.00 0.00
(<10) (<10)
Hams , . wams T
s A s A
MuTeY muaey
fudin N fiiudin M
Ansavaou 2 fasacton

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO, L Lt

T ——
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

4, NN\ ) //\\\ ACCREIDITED
TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140 Ul W CALBRATION A0 KTORY TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 KA CALIBRATION LAZORATORY
s oo
Page:1/7 Page:2/7
Certificate of Calibration Certificate No 25-SLM-066 Rev.1
G RequestNo  :  Req-2025-0460
. Indicati libration check frequency
Name : WATER ANALYSIS CENTER CO.LTD. Certificate No : 25-SLM-066 Rev.1 Hindicationlatithelcalibratio Y
UUC Setting Nominal Before Adjust After Adjust Acceptance
Address © 1/94 Moo.5, T Kanham, A.U-Thai, Ayutthaya 13120 Request No : Req-2025-0460 UNCERTAINTY
FAST/A/40-130 Level vuc ERR vuc ERR Limit Result
Calibrator Setting (dB) (L1 (dB) (dB) (dB) (+dB) (+dB)
Unit Under Calibration Details
1000 Hz 114 dB 113.76 1136 -0.16 1138 +0.04 020 030 Pass
Measurement item : Sound Level Meter Microphone Class © 2
Note: Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
Manufacturer : ACO Microphone Model : 7052
Model ;6226 Microphone S/N : 75988
Serial Number 200051 Preamplifier Model 2. Self-generated noise, Microphone installed
in : WWL 0206 Preamplifier SN : - UUC Setting ]
Resolution ;01 dB Instrument Status : Used Al
Calibration Environment and Details UUC Weighting, L) (Gdb)
195 .
Temperature 1 23°c+2°C : 2
Humidity + 50 %RH 20 %RH

Barometric Pressure : 1013 hPa = 10 hPa

Received Date . 19 February 2025
Calibrated Date : 25 February 2025

Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 :2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svand01 131 8 October 2024 WK Electric
Naote
‘The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2.providing a level of i 95 %.
Calibrated By : e Approved By : S

Mr. Noppadon Luangart Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 23 May 2025

tothe be.

tin full, without written approval of the Innovative Instrument Co., Ltd

EM-708-SLM-01 Rev.04 Issue date 5/6724

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting
Measured | UNCERTAINTY
FAST/20-80
UUC Weighting (dB) (+dB)
A 16.3 0.10
L 254 0.10
z 286 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit e
FAST/40-130 A c Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125Hz 0.1 01 0.0 0.60 15 Pass
1000 Hz 0.0 00 o0 0.60 10 Pass
4000 Hz ol 01 03 0.60 10 Pass
8000 Hz 03 0 04 070 50 Pass
o librated. tin full. without l of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB e, INNOVATIVE INSTRUMENT CALIBRATION LAB o,
SN2, N
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE Sn\._,\_j,_/;‘;_ INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE Q%//Q}i
7/139 MOO 13.S01 SUNTINAKORN 11 TAMBON BANG KAEO. 7/139 MOO 13. 501 SUNTINAKORN 11 TAMBON BANG KAEO, ;’ae;m
= L T T IOBCEIVUNIY st oo s s vt
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND T ¥ LN\ ASCREDITED AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND %NS AccneoitEn
AN — NN\ —— e——
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 (A CALIGRATION LABORATORY TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 AR CALISRATION LABORATORY
2 2961
Page:3/7 Page: 4/7
Certificate No 25-SLM-066 Rev.1 Certificate No 25-SLM-066 Rev.1
Request No Req-2025-0460 Request No Req-2025-0460
7. Long Term Stability
5. Electrical signal test of frequency weighti ighting network respone with relative to 1 kHz UUC Setting Meagured Acceptance
~ F UNCERTAINTY
Fi Accept:
UUC Setting Deviation from various Frequency e [aeerzrancy T Ton 50 e . =
- Weighting R Limit Result
FAST/40-130 eighting Respone curve jimi SOty i i) (D)
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
Initial 114.0
63 Hz 0.1 00 on 20 Pass
Final 114.0
125 Hz 4 ol ol 15 Pa
= Deviated 00
250 Hz 00 ol 01 15 Pass
500 Hz 00 0o 01 3 == 8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
1000 Hz an 0 0l 020 10 Pass UNCERTAINTY
FAST/A/40-130 REF uuc ERR Limit Result
0.1 al o0 2
200045 an L STD dB (B aB) (B) () (+dB)
4000 Hz 4.3 03 0.0 30 Pass 133.00 133 1330 00 038
3000 Hz 03 03 02 50 Pass 132.00 1 1 [ 5 Pass
131.00 131 1311 01 11 Pass
16000 Hz 08 0 -0.6 +5.-INF. Pass
130.00 130 130.1 ol [ Pass
6. Frequency and time weightings at 1kHz 129.00 ] 129.1 o1 LH) Pass
UUC Setting STD Measured Acceptance 12400 124 1240 o0 L1 Pass
UNCERTAINTY
FAST/40-130 REF vuc ERR Limit Result 11290, 113 1120 00 Ll et
11400 114 1140 00 11 Pass
UUC Weighting (dB) (dB) (aB) +dB) (+dB)
109.00 109 109.1 [ [T Pass
A 114.00 1140 00 020 Pass
10400 104 1040 o 1l Pass
© 114.00 1140 00 020 020 Pass 3000 " %9 ol T Pass
2 114.00 114.1 ol 020 Pass] 9400 5 94.1 ol a3 11 Pass
#00 s 9.0 a0 1 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY 84.00 # B4 0.1 Pass
40-130/ A REF uuc ERR Limit Result 2900 P 291 o ~3
UUC Time Respone (dB) (dB) (dB) (+dB) 74.00 ™ 740 an [F] Pass
Fast 114.00 114.0 oo 0.10 Pass] 69.00 e 690 o0 u Pass
Show 114.00 1140 00 020 0.10 Pass1 40 L Lol L) L asy
9.00 59 59.1 ol T Pass
Leq 114.00 114.0 00 010 Passl 2
54.00 54 541 ol [T Pass
49.00 " 490 an 1 Pass
48.00 “ w41 -39 [T Pass]
39.00 " 394 a4 N Pass
The its related only to the it . The certificate shall tin full, without of the Innovative Instrument Co., Ltd “The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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TEL: (66)0-2116-5860-1 FAX: (660-2116-7140 (AN cmwmv TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 (AN CALIBRATION LABORATORY
3061 3
Page:5/7 Page:6/7
Certificate No 25-SLM-066 Rev.1 Certificate No 25-SLM-066 Rev.]
Request No Req-2025-0460 RequestNo Req-2025-0460
12. Overload indication
9. Level linearity including the level range control UUC Setting Measured Acceptance
UNCERTAINTY
UUC Setting STD Measured Acceptance
UNCERTAINTY FAST/A/40-130 vuc Limit Result
FAST/A ERR Limit Result
B g o & STD Setting (@B) (+dB) (£dB)
+dB)
UUC Range (dB) (B) (4B) (+dB) (+dB) Positive one-balf cycle 1465
44.70 449 0z
40-130 2= - Negative one-half cycle 1465
14 1140 06 ]
030 i e Deviated (]
34.60 3438 02 1 Pass
30120
1 WEE) il 1 Liad 13. High Level Stability
UUC Setting Maanwred Acceptance
10. Tone burst response UNCERTAINTY 3
FAST/A/40-130 vuc Limit Result
UUC Setting STD | Anticipated Measured Acceptance
UNCERTAINTY STD Setting (dB) (+dB) (+dB)
A740-130 Toneburst Ref vuc ERR Limit Result
Initial 1390
UUC Time Respone (ms) (@B) (dB) (dB) (+dB) (£dB)
Final 1390
200 1260 1253 07 10 Pass
Deviated no
Fast 2 109.0 107.3 17 Pass]
025 1000 982 -18 Pass] Note :
200 1196 1194 02 10 Pass T
Show 020 o Maximum-permitted
» ‘unction
2 1000 22 = 040 - Uncertainty of measurement
200 1200 1192 08 10 Pass
1. Indication at the calibration check frequency Not applicable
SEL 2 1000 1002 +02 +1.0,-25 Pass
== — = =% o = 2. Self-gencrated noise, Microphone installed Not applicable
3. Self-gencrated noise, Microphone replaced by the electrical input signal device Not applicable
113keakGsoundiievel 4. Acoustic signal test of frequency 10 Hz to 4 kHz 0.60 dB
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY 4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 070 4B
FAST/C/55-138 REF vuc ERR Limit Result
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 020dB
STD Setting (dB) (@B) (@B) (+dB) (+dB)
ime weighti 020dB
Complete cycle 1334 1331 030 30 Tass 6. Frequency and time weightings st 1kHz d
il .1
Positive half cycle 1324 132.1 -0.30 020 20 Pass 7. Long Term Stability Q1048
incari 030 dB
Negative half cycle 1324 1321 -0.30 20 Pass 8. Level linearity on the reference level range
9. Level linearity including the level range control 030dB
10. Tone burst response 030 dB
11. Peak C Sound level 035dB
12. Overload indication 025dB
13. High Level Stability 0.10dB
- Accep i imum-pe Uncertainty was [EC
The only to the item calibrated shall ot be in full, wi approval of the i 0., Ltd only to the exceptin full, without Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Page:7/7
Certificate No 25-SLM-066 Rev.1
Request No Req-2025-0460

Decision Rule for Statements of Conformity

The standard d for conformity to result will be applied using ILAC-G8:09/2019; Guidelines on the

Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement resul plus the expanded uncertainty with a 95% coverage probabilit were within the limit.
|

Pass = The measurement result was within the Jimit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

Fail' = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurcment at 95% is within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit

ry J. = Upper limit
Measured value Lo
Pass'
95% expanded uncertainty
P: .
=, Nominal

Lower limit

End of Certificate

“The results related only to the item calibrated. not except in full, without wri 1 of the 0. Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6724

NSC-TISI-TIS 17025
ATISTR CALIBRATION 0037

NSC-TISI-TIS 17025

AVTISTR CALIBRATION 0037 e

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  56/0468 |

Request No. 21-68/0342

CALIBRATION CERTIFICATE
Submitted by : WATER ANALYSIS CENTER CO.,.LTD.
Address :1/94 Moo 5, T.Kanham A.U-Thai, Ayutthaya 13210.

ial i! and Testing Service Centre.

Calibrated at : Electrical and El dards Laboratory,

Soi 1C, Bangpoo Estate, it Rd., Muang, 10280.
Ambient Environment

:(23+3)°C

Instrument Calibrated :

Description : Sound Calibrator Temperature

Manufacturer : BSWA TECH Relative Humidity : (50 + 15) %

Model :CAlLl Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. 1520272

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3.7 At tor T TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N4106495.
7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.
d at Electrical and Electronic Standards

This instrument has been calit d against
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 30 Apr. 2025

Date of Calibration : 16 May 2025 1 /31’9

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the resuits except in full are prohibited unless written permission is obtained from the governor of TISTR,

FMBLMTC.002 Rev.5

Office/Laboratory Office

Amphoe Muang 196 Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thalland
Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672:80 ext. 115, 116
Fax. (66) 0 2577 9009 (66) 08 3219 9440

E-mail : mic@tistr.orth Website : www.tistror.th

NSC- s 17025
CALIBRATION 0037

TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0342 MTC No. EEL. BP.  56/0468

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of of approxi ly 95%.
Nominal Output of Unit Under Test = 94 dB re 20p1Pa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa; 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit

Type Level (dB) (dB) (dB)
93.73 -0.27 +0.10

1EC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180 +0.40 dB

2. Frequency

Tolerance limit

Standard Microp M d Frequency Deviated value | Uncertainty
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1000.9 0.9 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 250 +0.60 +3.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Date of Calibration : 16 May 2025 2/ 3‘1

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0342 MTC No. EEL. BP.  56/0468

Nominal Output of Unit Under Test = 114 dB re 20j1Pa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure  |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB)
1/2 inch Bruel&Kjaer 4180 113.82 -0.18 +0.10

2. Frequency

1EC60942:2003 Class 1

+0.40 dB

Tolerance limit
TEC60942:2003 Class |

Standard Microphone Measured Frequency Deviated value | Uncertainty
Type (Hz) (Hz) (Hz)

1000.9 0.9 +1.5 +1.0%

1/2 inch Bruel&Kjaer 4180

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.65 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyac)

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref : 2011268043001729001
End of Certificate 373

: 16 May 2025
: 16 May 2025

Date of Calibration

Date of Issue

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the goveror of TISTR.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

FM.BLMTC.002 Rev.5

Office/Laboratory Office

i, Amphoe Muang 196 i Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel. (66) 0 2579 112130 ext. 5219, 5225, 5217
(66) 08 1889 6827

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2577 9036 Tel. (66) 0 2323 167280 ext. 115, 116
Fax. (66) 0 2577 9009 (66) 08 3219 9440

E-mail : mtc@tistr.or.th Website : www.istr.or.th

FM.BL.MTC.002 Rev.5

Office/Laboratory Office
i, Amphoe Muang 196 Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax (66) 0 2577 9009 (66) 08 3219 9440

E-mail : mic@tistr.or.th Website : www.tistr.or.th
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FAX: Yl W .
TEL|(6610-2116-5860-1 FAX: (66)0-2116-7140 TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 el N CALIBRATION LABORATORY
ACZ961
Page:2/7
Certificate of Calibration Certificate No = 25-SLM-062
o RequestNo  :  Req2025-0456
Name : WATER ANALYSIS CENTER CO.,LTD. Certificate No : 25-SLM-062 1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
Address 1/94 Moo.5, T Kanham, A.U-Thai, Ayutthaya 13120. Request No : Req-2025-0456 UNCERTAINTY
FAST/A/30-130 Level uuc ERR vuc ERR Limit Result
Calibrator Setting (dB) (dB) B} ) (dB) B) (+dB)
Unit Under Calibration Details
/ 1000 Hz 114 dB 11376 138 0 1138 +0.04 020 030 Pass
Measurement item : : Sound Level Meter Microphone Class : 2
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
Manufacturer : RION Microphone Model : UC-52
Model : NL-42 Microphone S/N: 180583
Serial Number : 00396801 Preamplifier Model : NH-24 2. Self-generated noise, Microphone installed
(] : WWL0159 Preamplifier S/N : 87936 JHCReey M d | UNCERTAINTY
easure
Resolution © 01 4B Instrument Status : Used FAST/30-130
Calibration Environment and Details UERRE ST (o) (+dB)
Temperature 23°C+2°C A 15 gt
idi oRH % . . ol 0 o
Himldity PUXNRIL=2006RH 3. Self-generated noise, Microphone replaced by the electrical input signal device
Barometric Pressure : 1013 hPa 10 hPa UUC Setting
) Measured | UNCERTAINTY
Received Date : 19 February 2025 FAST/30-130
Calibrated Date ZUESEY212S UUC Weighting (@B) (+dB)
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests A 164 0.10
Location of Calibration  : Lab Acoustic P 184 0.10
Reference Standard 7 24 0.10
Instrument Brand Model SN. Due calibration “Tracebility
Standard Microphone Briiel & Kjer 4192 2294985 25 June 2025 NIMT 4. Acoustic signal test of frequency weightings (Without Windscreen)
= Deviation from various Frequency Acceptance
Audio Generator Svantek Svand01 i 15 October 2025 WK Electric UUC Setting UNCERTAINTY
o Weighting Respone curve Limit Yot
FAST/30-130 A c z
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence approximately 95 %. STD Setting ™ @B “ (+dB) (+dB)
125Hz [ L 1 060 15 Fass|
1000 Hx o0 o0 a6 060 1o Pass
4000 Hz 01 a1 0.1 0.60 a0 Pass
Calibrated By : ﬁ Approved B; o 8000 Hz a9 @9 09 0.70 0 Passl

Mr. Noppadon Luangart Mr. Pacit Mathavom

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 24 February 2025

The results related only i infull, the Co., Ltd

FM“TO8-SLM-01 Rev.04 ssue date 5/6/24

INNOVATIVE INSTRUMENT CALIBRATION LAB

The results related only to the item calibrated. in full, wit

approval of the Innovative Instrument Co., Lid

EM-708-SLM-01 Rev.04 Issuo datc 5624
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IPTIVIVY it s e s NS Narana: dcsrebares buare
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN X Accmanivin AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN ACCRAEDITED
. - . g NS eme - —
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CARE) CAUBRION LASGAATORY TEL: (66)0-2116-3860-1 FAX: (6610-2116-7140 CALIBRATION LASGRATORY
2 A28
Page:3/7 Page:4/7
CertificateNo  :  25-SLM-062 CertificateNo = 25-SLM-062
RequestNo  :  Req-2025-0456 RequestNo  :  Req-2025-0456
7. Long Term Stability
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz UUC Setting e e
UUC Settin, Deviation from various Frequency Acceptance UNCERTAINTY
£ il UNCERTAINTY s FAST/A/30-130 uuc Limis Result
FAST/30-130 ‘Weighting Respone curve Limit Result
whtiog Rese STD Setting (aB) (+dB) (+dB)
STD Setting A(dB) C(dB) Z (dB) (£ dB) (+dB)
Initial 114.0
63Hz 02 00 ol 10 Pass
Final 114.0
125 Hz, ol oo aa 14 Pass.
Deviated 00 0.10 030 Pass.
250 Hz o0 o0 01 13 Pass
500 Hz o0 ol a0 13 Pass 8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
1000 Hz o0 o0 00 020 7] Pass UNCERTAINTY
FAST/A/30-130 REF e ERR Limit Result
2000 H: 00 01 00
z A i STD dB (@B) (@B) (4B) (:dB) (+dB)
4000 Hz o0 oo o0 a0 Pass 138.00 138 1379 0.1 L Pass
8000 Hz o1 ol 00 0 s 13400 134 1339 0.1 1 Pass
129.00 129 1289 -0.1 ] Pass
16000 Hz -13 -3 0l +5, -INF. Pass
12400 124 1239 el L Pass
6. Frequency and time weightings at 1kHz 119.00 L 1190 oa L Pass
UUC Setting STD Measured Acceptance 11400 1 1140 o L Pass
UNCERTAINTY
FAST/30-130 REF ERR Limit Rewult L0 o 0 L L Eas
104.00 14 1040 08 L1 Pass
'UUC Weighting (") (dB) (+dB) (+dB)
99.00 w 90 00 11 Pass
A 114.00 oo 020 Pass
94.00 94 940 00 11 Pass
c 114.00 1140 o0 020 [ P
2 & 00 89 890 00 1 Pass
z 114.00 1140 00 020 Pass oo = e =0 m T
ax
79.00 79 9.0 00 1] Pass
i M d Accept:
UUC Setting sT0 easures oncaseamry |4 — = — = - —
30-130/A REF uuc ERR Limsdt Result 69.00 Py T an 1 o
UUC Time Respone (4B) (dB) (dB) (+dB) (+dB) 64.00 C 640 an 11 Pass
Faxt 114.00 1140 oo 0.10 Pass| 5900 " @0 00 ] Pass
Slow 114.00 1140 00 020 0.10 Passl 54.00 54 540 00 [ Pass
Leq 114.00 1140 00 o Pass| hissind 49 90 00 L Fam
44.00 44 440 00 11 Pass
39.00 39 39.1 ol [ Pass
3400 3 342 [¥] ¥ Pass
29.00 = 298 oK 8] Fass
2400 4 250 1w i Pass]
The results related ool i i full, without g 0. Ltd The results related i i full, without wri of the i o, Lid

FM-708-SLM-01 Rev.04 Issue date 5/6/24

FM-708-SLM-01 Rev.04 Issue date 5/624
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Certificate No 25-SLM-062 Certificate No 25-SLM-062
Request No Req-2025-0456 Request No Req-2025-0456
12. Overload indication
9. Level linearity including the level range control UUC Setting Measared e
UUC Setting STD Measured Acceptance UNCERTAINTY
UNCERTAINTY FAST/A /30-130 uuc Limis Result
FAST/A REF uuc ERR Limit Result
STD Setting (L] (+dB) (+dB)
UUC Range (dB) (dB) (dm) (+dB) (+dB) :
Positive one-half cycle 1396
30.50 306 [T 1 Pass
30130 030 Negative onc-half cycle 1395
114 1140 [ ] Pass
Deviated o1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance 13. High Level Stability
UNCERTAINTY UUC Setting Measured Acceptance
A130-130 Toneburst Ref vue ERR Limit Result UNCERTAINTY
FAST/A/30-130 vuc Limit Result
UUC Time Respone s (dB) (B} (48} (+dB) (+dB)
STD Setting (dB) (£dB) (+dB)
200 1260 126.0 00 "0 Pass
Initial 1290
Fast 2 109.0 109.0 a0 +1.0,-25 Pass
Final 1290
025 100.0 9.9 o1 +15,-5.0 Fass
Deviated o0
200 119.6 1196 00 10 Fass
Slow 020
2 100.0 1000 00 +1.0,-5.0 Pass Note :
2 X 1200 00
o 1200 il Fass Maximum-permitted
SEL 2 1000 100.0 0.0 +10, <24 Pass Function
Uncertainty of measurement
018 91.0 e e +15,-5.0 Pass
1. Indication at the calibration check frequency Not applicable
11. Peak CSound level 2. Self-generated noise, Microphone installed Not applicable
UUC Setting Measured Acceptance
UNCERTAINTY 3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
FAST/C/55-141 REF vuc ERR Limit Result
4. Acoustic signal test of frequency weightings at 10 Hzto 4 kHz 0.60dB
STD Setting (dB) (dB) (4B) (#dB) (& dB)
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kH; 070 4B
Complete cycle 1364 1364 0.00 10 Pass couklc gl ent of froqucncy, welefhines < 2
Positive half oycle 1354 135.1 030 020 20 R 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0204dB
Negative half cycle 1354 1351 030 20 Pass 6. Frequency and time weightings at 1kHz 020dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 030dB
9. Level linearity including the level range control 03048
10. Tone burst response 030dB
11, Peak C Sound level 035dB
12. Overload indication 025d8
13. High Level Stability 0.10dB
- Acceptance limit and Maximum-permitted Uncertainty was IEC 61672-1:2013
The results related only to theitem calibrated. not tin ful, approval of the lnnovative Instrument Co., Ltd The results related only to the tem calibrated. The certificate shall not in full, wi Instronent Co., Lid
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Certificate No 25-SLM-062 Certificate of Calibration
Request No 2025+
equest Req-2025-0456 o
Name : WATER ANALYSIS CENTER CO,LTD. Certificate No : 25-SLM-063
Decision Rule for Statements of Conformity
Address : 1/94 Moo.5, T.Kanham, A.U-Thai, Ayutthaya 13120. Request No: Req-2025-0457
“The standard de ‘conformity ‘be applied using ILAC-G8:09/2019; Guidelines on the
Reporting of Compliance with Specification as following Fig. and statements
Pass = tus the cxpanded uncertainty with a were within the limit. Unit Under Calibration Details
Pass' = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurcment at 95% exceeds the limit. Measurement item : Sound Level Meter Microphone Class : 2
Fail' = The measurement result was out of the limit. However, a portion of the expandcd uncertainty of measurement at 95% is within the limit. Manufacturer : RION Microphone Model : UC-52
Fail = the u oy witha outside the limit Model : NL-42 Microphone S/N: 180447
Serial Number © 00396923 Preamplifier Model : NH-24
] i : WWLOl61 Preamplifier SN : 87812
T i ©01 dB Instrument Status : Used
{ Upper limit Resolution 0.
I Calibration Environment and Details
Measured value L
Fe] Temperature 1 23°C£2°C
95% expanded uncertainty {
Humidity : 50 %RH 20 %RH
T i Nominal
Barometric Pressure : 1013 hPa= 10 hPa
Received Date : 19 February 2025
" : 24 February 2025
(s (o Calibrated Date ruary
End of Certificate Calibration Procedure  In-house method CP-SLM-01 based on IEC 61672-3 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Model SN Due calibration Tracebility
Standard Microphone Britel & Kjer 4192 2294985 25 June 2025 NIMT
Audio Generator Svantek Svand01 m 15 October 2025 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence approximately 95 %.
Calibrated By e Approved By : i
Mr. Noppadon Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 24 February 2025
oaly g ot tin ful, without wrif i of the Co., L The results related only not in full, without written approval of the Innovative Instrument Co., Ltd
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Certificate No 25-SLM-063
Request No Req-2025-0457
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/30-130 Level uuc ERR e ERR Limit Result
Calibrator Setting (dB) (i) (dB) (dB) (@B) (+dB) (+dB)
1000 Hz 114 dB 113.76 113.9 014 1138 +0.04 030 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured | UNCERTAINTY
FAST/30-130
UUC Weighting (dB) (+dB)
A 217 ol
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST/30-130
UUC Weighting (dB) (+dB)
A 197 0.10
c 19.6 0.10
F 237 i
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limis i
FAST/30-130 A C z
(+dB) (+dB)
STD Setting (dB) (dB)
125 Hz 03 al 0.60 ] Pass
1000 bz 00 (1] an 0 10 Pass
4000 Hz 04 04 07 o 10 Pass
B000 Hz [ an 02 0.70 50 Pass
The s related only to the i librated. i mot in full, without written approval of the Innovative Instrument Co., Ltd
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Certificate No 25-SLM-063
Request No Req-2025-0457

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/30-130 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63Hz 02 o0 oo 10 Pass
125 Hz ol (1 on 14 Pass
ok ol 00 oo s Pass
500 Hz a0 0 oo 14 Fass
1000 Hz oo (1 o 020 10 Fass
2000 Hz [ 0 (1] 10 Pass
4000 Hz o0 (1] (1] 10 [
8000 Hz o1 ol oo 50 s
16000 Hz EL3) 13 on +5, -INF. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Aceeptance
UNCERTAINTY
FAST/30-130 REF vuc ERR Result
UUC Weighting dmy (dB) (+dB)
) 114.00 114.0 oo 020 Fass
c 114.00 1140 oo 020 020 Fass
z 114.00 140 oo 0.20 Fass
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/ A REF uuc ERR Result
UUC Time Respone (aB) (dB) (L] (+dB)
Fast 114.00 114.0 ag 0.10 Pass|]
Slow 114.00 1140 0o 020 0.10 Pass!
iLeg 114.00 1140 a0 010 Fass|
only to the not full, without wrif il of the ive Instru t Co., Ltd
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Certificate No 25-SLM-063 Certificate No 25-SLM-063
Request No Req:2025-0457 Request No Req-2025-0457
7. Long Term Stability
UUC Setting Measured Acceptance 9. Level linearity including the level range control
UNCERTAINTY
v e UUC Setting STD Measured Acceptance
FAST/A/30-130 ue Limbt Result UNCERTAINTY
STD Secting @B (+dm (+dB) FAST/A REF uue ERR Limit Result
= ) UUC Range (@B) (@B) (@B) (+4B)
- 27.60 285 09 1 Passi
Final 1140 D 030
Sovd 7 10 1140 00 1 Pass
8. Level linearity on the reference level range 10. Tone burst response
UUC Setting Renepaed e T UUC Setting STD | Anticipated Measured e [ Aeaptnes
UNCEREANNIY A/30-130 Tonebs Ref vue ERR Limit Result
FAST/A/30-130 REF vuc ERR Limit Result g (LTS = S )
STD dB (@B) (@B) (B (+dB) (+dB) UUC Time Respone {ma) (dB) (dB) (B 1+ dB) (+dB)
138.00 13 1380 oo L1 Pass b} 1260 1260 00 10 Pass
134.00 14 1340 00 L1 Pass Fast =7 109.0 1089 al +1.0,25 Pass
129.00 129 1290 00 L Pass 028 1000 e 02 +1.5,-5.0 Pass
12400 124 1240 00 L Pass 200 1196 119.5 0.1 10 Pass
Show 020
119.00 119 119.0 00 L Pass T 1000 999 01 +10,-50 Pass
114.00 14 1140 an (1] Pass 120.0 1200 00 0 Pass
1
10300 108, 1091 M ; 1) sEL 1 1000 »y al +10,25 Pass
X 104 104.1 al (R} Pass
= 025 910 s a2 +15,-50 Pass
99.00 Ll "l al 11 Pass
94.00 “ 94.1 01 11 Pass 11. Peak C Sound level
39.00 W "1 0.1 L1 Pass UUC Setting Anticipated Measured Aceeptance
UNCERTAINTY
Mo Ll 841 o1 Fany FAST/C/55-141 REF uuc ERR Limit Result
1900 22 gL 01 i fam STD Setting (aB) (dB) (dB) (& dB) (+dB)
[}
2400, 2 ] O I Eass Complete cycle 1364 1360 -0.40 10 Pass
69.00 69 69.1 ol (R} P
d = Positive half cycle 1354 135.1 030 010 20 Pass
6400 u 641 [ [X] Pass
Negative half cycle 1354 1351 -0.30 20 Pass
59.00 [ "l o1 [T Pass
5400 5 il ol 11 Pass
49,00 a i I [T Pass
4400 4“4 i 0.1 nu Pass
3900 39 391 0.1 [Tl Pass
3400 34 343 03 [ Pais
29.00 3 wa os L Pass
24.00 b no ] (N Passl
2100 n 240 10 1 Passl
2200 n no (L) ] Passl
to ot full, without written approval of the Innovative Instrument Co., Ltd The results related only to the ibrated. i 3 1of (8 Taovative LGSR Cat Lid]
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CentificateNo  :  25-SLM-063 CertificateNo  :  25-SLM-063
RequestNo  :  Req-2025-0457 Request No Req-2025-0457
12. Overload indication
UUC Setting Measured Acceptance - .
L Decision Rule for Statements of Conformity
FAST/A/30-130 vue Limit Result “The standard d for i i pplied using ILAC-G8:09/2019; Guidelines on the
STD Setting @8) (+dB) (+dB) Reporting of Comp ification s folowing Fig. and
Pass = il ithin the limit.
Positive one-half cycle 139.3 = ¥
\
o imit, He i i i
Negative one-half cycle 1393 L etk b -
= = Faill = The measurement result was out of the limit. Howover, a portion of the expanded uncertainty of measurement at 95% is within the limit.
Fail = he inty with a 959 i outside the limit.
13. High Level Stability |
UUC Setting Measured Acceptance
UNCERTAINTY T
FAST/A/30-130 vee Limit Result T Upper limit
STD Settin, (+dB) (+dB) T I 9
d Measured value L
Initial ]
! 95% expanded uncertainty { Lz
Final 1290
Pass )
B Nominal
Deviated an 0.10 0.30 Pass
Note :
Lower limit
Maximum-permitted End of Certificate
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Sclf-gencrated noise, Microphone installed Not applicable
3. Self-ge noise, Mi placed by input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60dB
4. Acoustic signal test of frequency weightings at >4 kHz o 10 kHz 0.70dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kiz 020dB
6. Frequency and time weightings at 1kHz 02048
7. Long Term Stability 0.10dB
8. Lovel lincarity on the reference level range 030dB
9. Level lincarity including the level range control 030dB
10. Tone burst response 030dB
11. Peak C Sound level 035 dB
12. Overload indication 025dB
13. High Level Stability 0.10dB
- Accept Maximum-p U IEC
The results related only to the item calibrated. except n full, approval of the Innovative Instrument Co., Lid The results related onl i in full, approval of the i 0. Ltd
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Certificate of Calibration Certificate No  :  25-SLM-064
P RequestNo  :  Reqr2025-0458
Name WATER ANALYSIS CENTER CO..LTD. Certificate No : 25-SLM-064 1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
Address : 1/94 Moo.5, T.Kanham, A.U-Thai, Ayutthaya 13120. Request No : Req-2025-0458 UNCERTAINTY
FAST/A/45-140 Level e ERR vuc ERR Limit Resubt
Calibrator Setting (@B) (dB) (dB) (aB) (dB) (+dB) (+dB)
Unit Under Calibration Details
1000 Hz 94 dB 93.77 936 017 938 +003 0.20 03X Pasa
Measurement item : : Sound Level Meter Microphone Class : |
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
Manufacturer SCARLET Microphone Model : AWA14425
Model STIID Microphone S/N : 60129
Serial Number 820956 Preamplifier Model : - 2. Self-generated noise, Microphone installed
i WWL 0225 Preamplifier SIN UUC Setting PO | P, ——
Resolution : 0l dB Instrument Status : Used FAST/45-140
Calibration Envirenment and Details g ] “B) (dD)
Temperature :B3ECEEOFC i A 010
LTy Eo AT ECITH 3. Self-generated noise, Microphone replaced by the electrical input signal device
Baromeric Pressure : 1013 hPa % 10 hPa UUC Setting
Measured | UNCERTAINTY
Received Date + 19 February 2025 FAST/45-140
Calibrated Date 25 February 2025 UUC Weighting ) (+dB)
Calibration Procedure :  In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3; Periodic tests A 38 010
Location of Calibration Lab Acoustic ¢ 320 oo
Reference Standard z 398 010
Instrument Brand Model Due calibration ‘Tracebility
Standard Microphone Briel & Kier 4192 2294985 25 June 2025 NIMT 4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
Audio Generator Svantek Svando1 m 15 October 2025 WK Electric UUCSetting UNCERTAINTY
W
o eighting Respone curve Result
FAST/ 45-140 A c Z
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence approximately 95 %. STD Setting @ @B) @B (+dB) (+dB)
125 Hz 00 [T 00 060 10 Pass
1000 Hz 00 an oo 0.60 07 Pass
4000 Hz 03 04 a3 060 10 Fass
Calibrated By : 8000 Hz 13 13 12 o +1.525 Fasal
Mr. Noppadon Luangart
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 25 February 2025
‘The results related not fall, approval of the Innovative Instrument Co,, Ltd The results related only to the i shall not be tin full, without written approval of the Innovative Instrument Co., Ltd
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Certificate No 25-SLM-064 Centificate No = 25-SLM-064
RequestNo  :  Req-2025-0458 RequestNo  :  Req-2025-0458
7. Long Term Stability
S. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz UUC Setting Menacd Acceptance
uuCs: Deviation from various Frequenc Accepta [UNCERTAINIY
— R UNCERTAINTY gl FAST/A/45-140 vuc Limis Result
FAST/45-140 Weighting Re e Limit Resalt
L e STD Setting (dB) (+dB) (+dB)
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB) =
Initial 1140
63 Hz Qi an “al Lo Pass
Final 1140
125Hz o1 an al
L T Deviated [
250 Hz oo oa ol i Pam
3005 o0 o ol o i 8. Level linearity on the reference level range
220 UUC Setting Anticipated Deviation Acceptance
1000 Hz 00 an al 07 Pass UNCERTAINTY
FAST/A/45-140 REF vue ERR Limit Result
Z000H:) 8l - G 0 Pass STD dB (aB) (dB) (@m) (+dB) (+dB)
4000 Hz o1 LU el (] Pass 141.00 141 1409 el L Pass
8000 Hz 02 a2 02 15,25 = 140.00 14 1399 a1 [ Pass
139.00 [ 1390 [T o8 Pass
6. Frequency and time weightings at 1kHz 134.00 134 1340 o8 08 Pass
UUC Setting STD Measured Acceptance 129.00 1 1290 [T} 08 Pass
UNCERTAINTY
FAST/45-140 REF vuc ERR Limit Result 124.00 124 1240 00 08 Pass
UUC Weighting (@B) (a8 (+aB) (+dB) 119.00 119 1190 00 03 Pass
A 114.00 1140 00 020 Pass B ”" L = » e
109.00 109 108, -~ o P
e 114.00 1139 Al 020 020 Passl < a 2 =
104.00 104 1039 0.1 1) Pass
z 114.00 139 0.1 020 Pass
99.00 " e al [ Pass
94.00 - 939 al 08 Pass
UUC Setting ST Measured Acceptance
UNCERTAINTY 89.00 " "y al 030 08 Pass
45-140/ A REF vue ERR Limit Result
84.00 - 0y -at 08 Pass
Time Rq +dB) +dB)

UUC Time Respone (dB) ( ) (+dB) 7900 > 290 00 & Fose
Lins! L0 L) Lo Lol el 74.00 7 740 00 [ Pass
Shorw 114.00 1140 oo [+ 010 Pass] 69.00 69 69.0 0.0 ok Fams
Leg 114.00 1140 an 010 Passl 64.00 64 640 00 ok Fasa

59.00 59 590 an [T Pass
54.00 “ 540 a0 08 Pass
49.00 L a0 an 08 Pass
48.00 - 48.1 0.1 08 Pass
.00 47 47.1 0.1 08 Pass
46.00 46 461 01 ax Pass
45.00 45 a1 al an Pass
1o the if not in full, without writ of the Innovative Instrument Co., Ltd “The results related only to the i ‘The certificate shall not full, il of the Co., Lud
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Certificate No ~ :  25-SLM-064 Centificate No ~ :  25-SLM-064
RequestNo  :  Req-2025-0458 RequestNo  :  Req-2025-0458
12. Overload indication
9. Level linearity including the level range control VUC Setting Mituned v
UUC Setting STD Measured Acceptance UNCERTAINTY
UNCERTAINTY FAST/A/45-140 uuc Limit Result
FAST/A REF uuc ERR Limit Result
STD Setting aB) (+dB)
UUC Range (dB) (dB) dn) (+dB) (+dB)
Positive one-half cycle
50.5 50.6 01 0% Pass
45-140 030 Negative one-half cycle 1503
114.0 1140 00 08 Pass.
Deviated 02
10. Tone burst response
UUC Setting STD | Anticipated Measured Acceptance 13. High Level Stability
UNCERTAINTY i
UUC Setti Measured t
A145-140 Toneburst Ref vue ERR Limit Result L] — e | (GRS
FAST/A/45-140 vuc Limit Result
UUC Time Respone (ms) (@B) () fumy (+dB) (+dB) imi esul
STD Setting (dB) +dB) aB)
200 1360 1360 00 0s P 4 (14D
Initial 1390
st 2 1190 1191 +0.1 +1.0,-1.5 Pass
Final 1390
025 110.0 109.8 02 +10,-3.0 Pain
Deviated an
200 1296 129.7 0 05 Pass
Slow 020
X 1100 110.1 +0.1 +1.0,-3.0 Pass Nefo::
200 1300 130.1 +0l 0% Pa .
= Maximum-permitted
SEL 2 110.0 110.1 01 +1.0,-1.5 Pass Function
Uncertainty of measurement
025 1010 101.0 00 +10,-3.0 Pass
1. Indication at the calibration check frequency Not applicable
11. Peak C Sound level 2. Self-generated noise, Microphone installed Not applicable
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY 3. Self-g noise, Mi replaced by input signal device Not applicable
FAST/C/45-140 REF vuc ERR Limit Result
4. Acoustic signal test of frequency weightings at 10 Hz to 4 KHz 0.60 dB
STD Setting (dB) (dB) (CL1) (+dB) (+dB)
4. ic si ightings at >4 kilz to 10 kH; 0.70 dB
T T 5h R n = Acoustic signal test of frequency weightings at >4 kHz to 10 kHz
Positive half cycle 1344 1341 030 o 0 [ 5. Elcctrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 02048
Negative half cycle 1344 134.1 030 10 Puss 6. Frequency and time weightings at 1kHz 020dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 030dB
9. Level linearity including the level range control 0304dB
10. Tone burst response: 030dB
1. Peak C Sound level 035dB
12. Overload indication 025dB
13. High Level Stability 0.10dB
E limit and -permit 1EC 61672-1:2013
The results related only to the item calibrated. The certficate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd The results refated only to the item calibrated. f §n Al wihout welfi lof o Lid
FME70FSLM-OL Rov.04 Iegas at55/624 FM-708-SLM-01 Rev.04 Issue date 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 1

| SUNTINAKORN 11 TAMBON BANG KAEQ.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN

",
TEL (6610-2116-5860-1 FAX: (66)0-2116-7140 .

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN ACCREDITED

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Page:1/7

CertificateNo = 25-SLM-064
RequestNo  :  Req-2025-0458
Decision Rule for Statements of Conformity
iy i ied using ILAC-G8: : Guidelines on th
paporting p ifi following Fig.
Pass = result plus the expan oy wi i he limit.

Pass' = The measurement result was within the limit, However, a portion of the expanded uncertainty of measurcment at 95% exceeds the limit.
Fail' = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit

Fail =

11l

Upper limit
Measured value I Lo
I Pass'
95% expanded uncertainty =
Nominal
Lower limit
End of Certificate
only to thei i not in full, without ‘the Innovative Instrument Co., Ltd

FM-T08-SLM-01 Rev.04 Issuc datc 5/6/24.

INNOVATIVE INSTRUMENT CALIBRATION LAB

S
RN 7+,
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE N

7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.

ANSI Nationa) Accreditation Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN ACCREZDITED

TEL: (66)0-2116-5860-1 FAX: (6)0-2116-7140

e
ALIBRATION LABORATORY
AC-2961

Certificate of Calibration

Customer
Name : WATER ANALYSIS CENTER CO.LTD. Certificate No : 25-SLM-065
Address : 1/94 Moo.5, T Kanham, A.U-Thai, Ayutthaya 13120. Request No : Req-2025-0459

Unit Under Calibration Details

Measurement item © : Sound Level Meter Microphone Class : 1
Manufacturer SCARLET Microphone Model : AWA14425
Model : STIID Microphone S/N : 55322
Serial Number : 820957 Preamplifier Model : -

m : WWL 0226 Preamplifier SN : -
Resolution ¢ 01 dB Instrument Status : Used

Calibration Environment and Details

Temperature 23°cE2°C
Humidity 50 %RH =20 %RH
Barometric Pressure : 1013 hPa 10 hPa
Received Date 19 February 2025
Calibrated Date 25 February 2025
Calibration Procedure. : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration  : Lab Acoustic
Reference Standard
Instrument Hrand Model SN Due calibration Tracebility
Standard Microphone Briiel & Kjeer 4192 2294985 25 June 2025 NIMT
Audio Generator Svantek Svand01 i3 15 October 2025 WK Electric
Nete

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence approximately 95 %.

Calibrated By me Approved By : mim

Mr. Noppadon Luangart

Mr. Pacit Mathavom

Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 25 February 2025
“The results related only to i tin full, without I of the lnnovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date /624

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.
A1 e Accre0tallon 8031

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN Accmrao

.
1L (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LABORATORY
AC-2981

Page : 177 Page:3/7.
CertificatleNo ~ :  25-SLM-065 CertificateNo  :  25-SLM-065
RequestNo  :  Req-2025-0459 RequestNo @ Req-2025-0459
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance 5. Electrical signal test of freq y network respone with relative to 1 kHz
UNCERTAINTY
. ) i UUC Setting Deviation from various Frequency Acceptance
FAST/A/46-141 Level vuc ERR vuc ERR Limit Result ONCER T
Calibrator Setting (dB) (dB) (dB) (dB) amy (+dB) (+dB) FAST/46-141 ting Respone curve Limit Result
1000 Hz 94 dB 9377 938 003 938 +0.03 030 030 Pass STDSeling C(B) Z(8) (+dB) (£dB)
4 -0, 1] L] (]
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079 s L L ! ) i
125 Her “al o1 ol (£ Pass
250 Hz oo o0 ol 1 Pass
2. Self-generated noise, Microphone installed
UUC Setting 300 1z on L ol 10 Pass
= Measured | UNCERTAINTY 020
FAST/46-141 1000 Hz oo 00 0.1 ar Pass
UUC Weighting (dB) (+dB) 2000 He ol L) Rl 10 Pass
A 348 0.10
4000 Wy ol 00 ol 10 st
3. Self-generated noise, Microphone replaced by the electrical input signal device 000 He a2 02 a2 +1.5,25 Pass
UUC Setting
Measured | UNCERTAINTY d L
FAST / 46-141 6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UUC Weighting (aB) (+dB) UNCERTAINTY
FAST/46-141 WEF uuc ERR Limit Result
A 348 0.10
c 332 0.10 UUC Weighting (dB) (dB) (dny (+dB) (+dB)
2 = o0 A 114.00 1140 00 020 Pass
c 114.00 139 al 020 020 Pass!
4. Acoustic signal test of frequency weightings (Without Windscreen) z 114.00 113.9 T 020 [
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Lt Result UUC Setting ST Measured Acceptance
FAST/46-141 A G 7 UNCERTAINTY
(+dB) (+dB) 46-141/ A REF uuc ERR Limit Result
STD Setting (dB) (dB) it}
S In o1 o 0 P T o UUC Time Respone (am) (dB) (am) (+dB)
1000 Hz 00 00 00 0.60 o7 o Fast 114.00 114.0 o0 0.10 Passl
4000 Hz 23 03 a3 ) 0 o Slow 114.00 1140 an 020 0.10 Pass|
8000 Hz a8 a8 a7t 070 +15-25 Pass| Log 114.00 114.0 a 0.10 Pass|
The results related only to in full, e Tnnovative Instrument Co., Ltd The results related only 1o the item calibrated. The certficate shall not be reproduce except i full, without written approval of the Ianovative Instrumeat Co. Lid

FM-708-SLM-01 Rev.04 Issue date S/6/24

FM-708-SLM-01 Rev.04 Issue date $/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN
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TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 ll"lulu\“\.\ TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 '(/"/”hl\“\»\ (CALIBRATION LABORATORY
Ac-2061
Page:5/7
Certificate No 25-SLM-065 Centificate No 25-SLM-065
Request No Req-2025-0459 Request No Req-2025-0459
7. Long Term Stability
UUC Setting Measured Acceptance 9. Level linearity including the level range control
. = UUC Setting STD Measured Acceptance
FAST/A/46-141 Limit Result UNCERTAINTY
STD Setting FAST/A REF vue ERR Limit Result
Tnitial 1140 UUC Range (dB) (dB) (dB) (+dB) (+dB)
. 50.7 509 02 08 Pass
Final 1150 46-141 0.30
Deviated 00 0.10 0.10 Pass LILS, 1130 L L L
8. Level linearity on the reference level range 10. Tone burst response
VUC Setting “Anticipated D = UUC Setting STD | Anticipated Measured e oot Acceptance
UNCER A Alds-1a1 Toncburst | Ref vuc ERR Limit Resubt
FAST/A/46-141 REF uuc ERR Limit Resslt epeburs . . "
STD dB (dB) (dB) (dB) (+dm) (+dB) UUC Time Respone i) (dB) (dB) (dB) (£ dB) (+dB)
141.00 [ 1410 [ 08 Pass 00 1370 137.0 an 0.8 Pass
140.00 10 1400 00 08 Pass Fast 2 1200 1199 a1 +1.0,-1.5 Pass
139.00 1w 139.0 00 nk Fass 025 1110 1109 01 +1.0,-3.0 Pass
134.00 134 1341 01 oK Pass 200 130.6 1307 0.1 05 Pass
Slow 0
EAD 129 0 o] e Pass 2 10 11 +0.1 +1.0,-3.0 Pa
124.00 124 124.1 al ox Pass 200 131.0 1311 w1 05 Past
] L oL 2 L. e SEL 2 1110 111 +0.1 +1.0,-1.5 Fass
114.00 114 114.0 oo ox P:
o 025 102.0 1020 00 +1.0,-30 Pass
109.00 [ 109.0 [ 08 Pass
10400 1 1040 00 08 Pass 11. Peak C Sound level
99.00 w w0 0.0 08 Pass UUC Setting Anticipated Measured Aceeptance
: UNCERTAINTY
94.00 4 i Ot i Fass FAST/C/46-141 REF e ERR Result
89.00 89 §9.1 0.1 030 [ Pass STD Setting @B) @B @» (+dB)
Lt B £l L] Lo Pess Complete cycle 1364 1361 030 10 Pass
79.00 79.1 aR Pa
Z i i e Positive half cycle 1354 1353 -0.10 a0 T Pass
74.00 74 74.1 ol af Pass
Negative half cycle 1354 1353 -0.10 10 Pass
69.00 - .1 as Pass
64.00 4 64.1 08 Pass
59.00 B - (1} 038 Pass
54.00 “ s 01 08 Pass
4900 49 "2 02 as Pass
4800 48 a2 02 [ Pass
47.00 47 a2 0l 08 Pass
46.00 46 461 03 08 Pass
4500 . 453 01 08 Pass.
not full, Innovative Instrument Co., Ltd Th lts related only to ot full, approval of the i 0., Ltd
FM-708-SLM-01 Rev.04 Isue date /6724 FM-708-SLM-01 Rev 04 Issue date 51624
INNOVATIVE INSTRUMENT CALIBRATION LAB WY, INNOVATIVE INSTRUMENT CALIBRATION LAB Ny,
SN o) 7,
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE AN INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE S 7, Ah
7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO. 7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. m
STFIVNIN 51 roms ivortemee s = Lo S e
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN N ACCHREDITED AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN W BuTunfiv Suswguna hie LN AcchEDITROD
AN e AN e
TEL: (66)0-2116-5860-1 FAX: (6610-2116-7140 g CALIBRATION LASORATORY TEL: (66)0-2116-5860-1 FAX: (6610-2116-7140 Lottt ‘CALIGRATION LASORATORY
-2 AC-2961
Page 16/7 Page: 3T
Certificate No 25-SLM-065 Certificate No 25-SLM-065
Reguest No Req-2025-0459 Request No Req-2025-0459
12. Overload indication
UUC Setting Measured TR Acceptance Decision Rule for Statements of Conformity
FAST/A/46-141 uuc Limit Result “The standard decision y result willbe applied using ILAC-GB:09/2019: the
STD Setting (@) (+dB) (+dB) Reporting of Compliance with Specification as following Fig. and statements
Pass = Pl s ith a i Timit.
Positive one-half cycle 1433
Negative one-half cycle 1436 Pass' = within the lmit. He rion of the expanded uncertainty of measurement at 95% exceeds the limit
Deviated a3 Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.
Fail = ult pl ded P
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY I
FAST/A/46-141 vuc Limit Result Upper limit
STD Settin, m) (+dB) (+dB) I
g Measured value
Initial 1400 y Fam!
— 95% expanded uncertainty {
Final 1400 L
Pass g
- Nominal
Deviated 00 0.10 0.10 Pass
Note :
Lower limit
Maximum-permitted End of Certificate
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Seif-generated noise, Microphone installed Not applicable
3. Self-g d noise, replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 070 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 020dB
6. Frequency and time weightings at 1kHz 020dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 030dB
9. Level linearity including the level range control 03048
10. Tone burst response: 030dB
11. Peak C Sound level 035dB
12. Overload indication 025dB
13. High Level Stability 0.10dB
limit and. i P inty IEC61672-1:2013
The results related only to the item calibrated, not be reproduced except in full, without £ the Innovative Instrument Co., Ltd “The resulls related only to the item calibrated. ot duced exoept in full, i of the . Lid

FM-708-SLM-01 Rev.04 Issue date 5/6/24

FM-708-SLM-01 Rev.04 Issue date 5/624
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Accredited calibration laboratory %, /-/;\_i\ S
JIRANATEE ASSOCIATES CO..LTD. ISO/IEC 17025:2017 Dl N
b thytidpied NSC—TISI-TIS 17025
Jiranatee Associates Co.Ltd. cALe; CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flow measurement laboratory
Bk 10600 Mhaiond) Calibration services department.
Tek:
e segaaasosds3
E-mail: jnac-calibration@jiranatee.com
‘Web site: wwwjiranatee.com
Certifieate No. + COF-01068 Page 10f 2 Pages
MEASUREMENT ITEM Top Load Orifice Calibration procedure: B
MANUFACTURER The Orifice gas flow device was caiibrated against
Standard  Rot Displacement  Meter _(Roots
MODEL/TYPE TE5028A 1 s
SERIAL NUMBER 13271 Meter) Model G65/IMC/W2-dp. The: WI-CL-004
was used s o calibrotion guideline.
1D NUMBER WWL0103 % 5
CONDITION AS-RECEIVED : Useditem Troceabity:
CUSTOMER + Water Analysis Center Co,, td This certificate provides a mm of the
94/1 Moo 5, T-kanham, A.U-thai, Ayutthaya 13210 measurement  to recognized  the . national
standards;“and to realization of the international
system of units,(Si)through the NIMT (National
RECEIVED DATE :20 Mar 2025 Institute of Thailand) via Certificate
MEASUREMENT DATE + 26 Mar 2025 number: MW-0016-25.
1SSUE DATE + 26 Mar 2025
rtointy of Measurement:
The reported uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: Yon the standard uncertainty multiplied by a

Ambient condition in the laboratory are as follow:

coverage foctor k=2, Which for a normal
distribution corresponds to  coverage

° . probability
Temperature 230% :-s“ ;nu of approximately 95%. The standard uncertainty
Relative Humidity :550115.0 has been determined in accordance with the GUM
Atmospheric Pressure $1010£10 hPa “Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

CAUBRATION CONDITION:
Preconditioning : 24 hours at ambient conditions:
Measurement Condition : age ing 23.8°Cand 48.7 %RH.

& A
NOTED: if ly
"TABULATION OF RESULTS:

‘The table on next page give the measured values.

mllhmgdiy

oW samumchalad
@ Missittraporn Lertsomphol

NAC

JIRANATEE ASSOCIATES CO.. LD m\lg

Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATEE ASSOCIATES CO.,LTD.

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

IN WRITING FROM THE LABORATORY

Page 2 of 2 Pages.
MEASUREMENT RESULTS:
The Orifice gas flow device i dard Rotary Meter (Roots Meter). The Humid air was used as a
medium in the sy 25°C (298.15 K) and 760 mmHg
Table 1: The results of @ Standard calibration data "
Flow rate Pressure Ap_meter
Plate [Pa]
m*/min mmHg mmHg

T 0704 | 7ssam0 49551

2 1.001 758.459 2362 2279 35.822

3 1119 758.482 265 28 31313

4 1166 758530 270 2295 28728

s 1419 758.540 273 2304 17.642
slope (m): 1.59569
Intercept (5): 002154
Corvelation coefficient (r): 0.99981
Uncertainty (=2): 0015 m’/min
Table 2: The results of @ actual calibration data : )

Flow rate Pressure | Temperature | Temperature' | Ap meter | Ap Orifice Standard Flow [Q,]
Plate [Pa] [Ta] Tim) 4
m*/min mmHg. °c Oyl mmHg inH,0 m’*/min

1 0708 758.470 2268 49551 1072 0648 0.660

2 1.001 758.459 27 35.822 2271 0943 0.957

3 1119 758.482 ne | u133 2874 1.060 1076

4 1.166 758530 2295 28728 3139 1108 1124

5 1419 758540 |+ 2 2304 | 17682 4843 1377 . 1389
Slope (m): 0.99945
Intercept (b): -0.01346
Correlation coefficient (): 099981,
Uncertainty (k= 2): /min

#+*End of Certificate of Calibration®**
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SCARLET|TECH

Certificate of Calibration

WL-21 Wireless Anemometer
Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is
within manufacture’s specification at the time when the calibration is don

s
///

SCARLET|TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is

within manufacture’s specification at the time when the calibration is don

Client:

Serial:

Calibration Date:
Calibration Expiry Date:

Water Analysis Center Co., Ltd.
2302DR0081 Sensor 2302DT0081
2025/3/28

2026/3/27

The Result of Calibration

Velocity

Wieasured Value | Actual Value .

ured L Deviation | Tolerance Result

1. U 0.0 0.9-1.1 Pass

9 0.0 1.8-22 Pass

) 51 U 0.1 4753 Pass

.0 71 0.1 1 6.0-8.0 Pass

100 10.0 0.0 1 9.5-105 | Pass

196 199 03 9.0-21.0 Pass

Wind Direction

MeaspredValue [ AChalValie | peyiation | Tolerance Result

48° a7° -48 Pass

135° 135° 132-138_ Pass

226 222-228 Pass

316° 316° 312-318 Pass

359 [ - Pass

10Spection ROOM | actyal Valve | Deviation Tolerance | Result

22.2°C 75103 1535 ] Pass

Atmospheric
Pressure ActualValue | Deviation Tolerance Result
Inspection
100 | 1004 | 3 1001-1019 | Pass

Environment Conditions:
Air temperature: °C
Relative humidity: 55 %
Static pressure: _102.2 _ kPa

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan

Client: Water Analysis Center Co., Ltd.
Serial: 2302DR0083 Sensor 2302DT0083
Calibration Date: 2025/3/28
Calibration Expiry Date: 2026/3/27

The Result of Calibration

Velocity
Feasured Value | ACYEIVAWe | peviaion | Toleance Result
11 0.1 0.9-11 Pass
9 2.0 0.1 1.8-22 Pass
g 5.0 0.1 4775 Pass
.0 71 0.1 1 6.1 U 8.0 Pass
100 100 0.0 1 51 Pass
96 200 [ 9.0-21.0 Pass
Wind Direction
MeaspredValue [ Actyal¥alve | peyiation | Tolerance Result
48° a7° -48 Pass
135° 135° 132-138_ Pass
226 222-228 Pass
316° 3157 312-318 Pass
359 [ - Pass
10Spection ROOM | actal Valve | Deviation Tolerance | Result
23.2°C 75103 1535 ] Pass
Atmospheric
Pressure ActualValue | Deviation Tolerance Result
Inspection
100 | 1005 | 1001-1019 | Pass

Environment Conditions:
Airtemperature: 22 °C
Relative humidity: 55 %
Static pressure: 102.2 _ kPa

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan
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SCARLET|TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is
within manufacture’s specification at the time when the calibration is don

Client: Water Analysis Center Co., Ltd.
Serial: 2302DR0090 Sensor 2302DT0090
Calibration Date: 2025/3/28
Calibration Expiry Date: 2026/3/27

The Result of Calibration

Velocity

WeaswegValue | ACEIVEIe | Deviaton | Tolerance Resul
10 1.0 0.0 0.9- Pass

19 1.0 0.0 I T.8- Pass

49 5.0 0.1 | . Pass

.0 7.1 01 1 Pass

100 10.0 0.0 1 Pass
196 199 0.3 1 Pass

Wind Direcfion

WeasiredValue | AEIVAIE | peuation | Tolerance Result
48° 47° 42-48 Pass

135° 132-138 Pass

6 226 222-2, Pass

316° 315° 312-318 Pass

[ 57- Pass

Inspection Room [ actual Valve | Deviation l Tolerance ] Result
75 I 0.3 o5 ss | Pass

Atmospheric
Pressure Actual Value Deviation Tolerance Result
Inspection

L — 3 | 1001019 | Pass

Environment Conditions:
Air temperature:22__°C
Relative humidity: 55 %
Static pressure:_102.2_ kPa

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan
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SCARLET|TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is
within manufacture’s specification at the time when the calibration is don

Client: Water Analysis Center Co., Ltd.
Serial: 2311DR0044 Sensor 2311DT0044
Calibration Date: 2025/3/28
Calibration Expiry Date: 2026/3/27

The Result of Calibration

Velocity

WeagwedValue | ACEIVEle | Deviaton | Tolerance Resul
1.0 1.0 0.0 Pass

1.9 19 0.0 | Pass

49 5.0 0.1 [ Pass

.0 7.1 01 1 Pass

100 10.0 0.0 1 Pass

() 199 0.3 1 Pass

Wind Direcfion

WeasiiredValue | ACEIVAIE | peuation | Tolerance Result
48° 47° 42-48 Pass

135° 132-138 Pass

6 226 222-2, Pass

316° 316° 312-318 Pass

) 57- Pass

InspectionRoom | actual Valve | Deviation l Tolerance ] Result
75 I 0.3 15 ss | Pass

Atmospheric
Pressure | Actual Value Deviation Tolerance Result
Inspection

10041 3 | 1001019 | Pass

Environment Conditions:
Air temperature: 22 °C
Relative humidity: 55 %
Static pressure:_102.2_kPa

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan
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