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Arsenic 1) Digestion, Hydride Generation/Atomic Absorption

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

2 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma Method™

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

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

5 Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method™
2) Closed Reflux, Titrimetric Method

6 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

T Color ADMI Weighted-Ordinate Spectrophotometric
Method™

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

9 Cyanide Distillation, Colorimetric Method™

10 | Formaldehyde Distillation, Colorimetric Method™

11 | Free Chlorine DPD Colorimetric Method™

12 | Hexavalent Chromium Colorimetric Method™

13 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

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

15 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

16 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™ |

17 Oil & Grease...
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17 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

18 | pH Electrometric Method™

19 | Phenols Distillation, Direct Photometric Method!™

20 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

21 | Sulfide 1) lodometric Method™
2) Methylene Blue Method”

22 | Temperature Laboratory and Field Methods™

23 | Total Dissolved Solids Dried at 180 °C**

24 | Total Kjeldahl Nitrogen 1) Macro-Kjeldahl Method™
2) Semi-Micro-Kjeldahl Method™

25 Total Suspended Solids Dried at 103-105 °C*”

26 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method,;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

27 Dne 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method!

¥]ﬁ )
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1 Antimony 1) Digestion, Direct Air-Acetylene Flame Method'
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption

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

3) Digestion, Inductively Coupled Plasma Mgthod[‘"é

3 Barium...
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Barium

Beryllium

Cadmium

Chromium

Chromium (Il)

Chromium (VI)

Lead

Manganese

1) Digestion, Direct Nitrous éxide-Acetylene Flame
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™ .

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

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

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-AcetyLene Flarme Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calculation™

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

Colorimetric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

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

3) Digestion, Inductively Coupled Plasma Method™

11 Mercury...
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Mercury

Nickel

pH
Selenium

Silver

Zinc

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
Electrometric Method™

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

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

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

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

3) Digestion, Inductively Coupled Plasma Method!®!
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Antimony

Arsenic

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

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™

3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®™

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

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™

3) Isokinetic Sampling, Digestion,le
Coupled Plasma Method™

3 Beryllium...
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Beryllium

Cadmium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol

Hydrogen Chloride

1) Isokinetic Sampling, Digestion, Direct Nitrous
Oxide-Acetylene Flame Method'

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

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method'”’

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method®
3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

Instrumental Analyzer Method”

1) Absorption Sampling, lon Chromatographic
Method

2) Isokinetic Sampling, lon Chromatographic
Method™

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

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

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

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™
3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®

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

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

Absorption Sampling, Gas Chromatographic
Method"’

1) Absorption Sampling, lon Chromatographic
Method

2) Isokinetic Sampling, lon Ch matgiaphic
Method"™ \ L%TYW

12 Hydrogen...
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18
19
20

21

22

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen
Selenium

Sulfur Dioxide

Sulfuric Acid

ETRIGEREY
1) Absorption Sampling, lon .Chromatographic
Method®
2) Isokinetic Sampling, lon Chromatographic
Method®
Absorption Sampling, lodometric Method™
1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method"™".
2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™
3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™
1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™
2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method"!
Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™
1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™
2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®’
Ringelmann’s Method™
Instrumental Analyzer Method™
1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method®
2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™
3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™
1) Isokinetic Sampling, Barium-Thorin Titrimetric
Method™
2) Instrumental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Tjtrimetric
Method"®! : %

23 Tin...
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Tin

Xylene

Total Suspended Particulate

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

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

Isokinetic Sampling, Gravimetric Method"
Adsorption Sampling, Gas Chromatographic
Method®

= 17}
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Antimony

Arsenic

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method! 2

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"¢1%

4) Digestion, Flame Atomic Absorption
Spectrometric Method™*"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™*?

6) Digestion, Inductively Coupled Plasma
Method"'%

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method 6

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™¢*?

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™" % :

4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"**!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™'?

6) Digestion, Inductively Coupled Pla&sma

Method"%! 5(M

3 Barium...
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method 5!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!"¢*?

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

4) Digestion, Flame Atomic Absorption
Spectrometric Method"!"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"'?

6) Digestion, Inductively Coupled Plasma
Method!1%

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 4"

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!"4!?

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™%1

4) Digestion, Flame Atomic Absorption
Spectrometric Method™ !

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™!?

6) Digestion, Inductively Coupled Plasma
Method™%!

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method! 412

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"¢1%!

4) Digestion, Flame Atomic Absorption
Spectrometric Method"'!

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method"'Z

6) Digestion, Inducti\?ely Coupled Plagma
Method™1? %

6 Chromium...
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Chromium

Chromium

Chromium

(i

(Vi)

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™%'?

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

4) Digestion, Flame Atomic Absorption
Spectrometric Method™ !

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™!?

6) Digestion, Inductively Coupled Plasma
Method"%

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method;
Calculationf6:%1114]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method;
Calculationt6%1214]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:; Waste Extraction, Colorimetric
Method; Calculation6*101%

4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculationt #1114

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculationt #1214

6) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation™®10:14!

1) Waste Extraction, Colorimetric Method! ¥ % ! ;*'j

2) Alkaline Digestion, Colorimetric Method®**!

9 Cobalt...
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Cobalt

Copper

Lead

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™%'?

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"41%

4) Digestion, Flame Atomic Absorption
Spectrometric Method"'"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"*?

6) Digestion, Inductively Coupled Plasma
Method"'”

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™ 62

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"4!?

4) Digestion, Flame Atomic Absorption
Spectrometric Method™!!!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometrit Method™'?

6) Digestion, Inductively Coupled Plasma
Method!"'?

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!"5!"

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™®*?

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™" '

4) Digestion, Flame Atomic Absorption
Spectrometric Method!”*"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method"?

6) Digestion, Inductcjgely Coupled Plasma
Method"'? s{ﬂ\f

12 Mercury...
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Mercury

Nickel

Selenium

Silver

BNATIEN
1) Waste Extraction, Digestion, Cold-Vapor Atormic
Absorption Spectrometric Method™**!
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"®
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!¢!"
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!%'?
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™61
4) Digestion, Flame Atomic Absorption
Spectrometric Method"*"
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"'?
6) Digestion, Inductively Coupled Plasma
Method!"'?
1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method[l.é,i?]
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™ 42
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 41
4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"'"
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™!?
6) Digestion, Inductively Coupled Plasma
Method""1%!
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ 4!
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™®!?

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!! 4%

L=

4) Digestion...
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Trichloroethylene
Zinc

4) Digestion, Flame Atomic F'&bsorption
Spectrometric Method™ !

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"*?

6) Digestion, Inductively Coupled Plasma
Method" ¥

Headspace, Gas chromatographic Method®'®

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™'?

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

4) Digestion, Flame Atomic Absorption
Spectrometric Method"*"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"'?

6) Digestion, Inductively Coupled Plasma

Method™ 1%

- o
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Antimony

Arsenic

1) Digestion, Flame Atomic Absorption
Spectrometric Method™'"

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™!'?

3) Digestion, Inductively Coupled Plasma
Method!%!

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"**!

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*?

3) Digestion, Inductively Coupled Plasma
Method!"'%

L= o

3 Barium...
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Barium

Beryllium

Cadmium

Chromium

Chromium (Ili)

1) Digestion, Flame Atomic Absorption
Spectrometric Method ™!

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™'?

3) Digestion, Inductively Coupled Plasma
Method"'”

1) Digestion, Flame Atomic Absorption
Spectrometric Method™ !

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™!?

3) Digestion, Inductively Coupled Plasma
Method™?

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

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"*?

3) Digestion, Inductively Coupled Plasma
Method"'

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

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method""'?

3) Digestion, Inductively Coupled Plasma
Method" !

1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculationt #1314

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation! %1%

3) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric M¢thod;
=
Calculationt*1014 ~

8 Chromium (VI)...
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Chromium (V1)
Lead

Manganese

Mercury

Nickel

Selenium

Silver

Alkaline Digestion, Colorimetric Method®!¥

1) Digestion, Flame Atomic Absorption
Spectrometric Method"*"

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"'?

3) Digestion, Inductively Coupled Plasma
Method™*%

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

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"*?

3) Digestion, Inductively Coupled Plasma
Method"*”

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"®

1) Digestion, Flame Atomic Absorption
Spectrometric Method"'"

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method”'?

3) Digestion, Inductively Coupled Plasma
Method""1?

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method”"”

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™*?

3) Digestion, Inductively Coupled Plasma
Method" '

1) Digestion, Flame Atomic Absorption
Spectrometric Method”*"

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method"*?

3) Digestion, Inductively Couplegd Plasma
Method!% %

15 Zinc...
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15 | Znc 1) Digestion, Flame Atomic :E\bsorption
Spectrometric Method*"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"*?
3) Digestion, Inductively Coupled Plasma
Method"'“!
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New Stationary Sources. 40 CFR 60. Appendix A, 2018.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

7. 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.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample
Matrices using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2003.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.

SW-846 Method 3060A, 1996.

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

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

12. United...
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12. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Graphite Furnace Atomic Ab;'orption
Spectrophotometry. SW-846 Method 7010, 2007.

13. United States Environment Protection Agency. Antimony and Arsenic (Atomic
Absorption, Borohydride Reduction). SW-846 Method 7062, 1994.

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

15. United States Environmental Protection Agency. Mercury in Liquid Waste
(Manual Cold-Vapor Technique). SW-846 Method 7470A, 1994.

16. 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.

17. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7742, 1994.

18. United States Environmental Protection Agency. Aromatic and Halogenated
Volatiles by Gas Chromatography using Photoionization and/or Electrolytic Conductivity
‘Detectors. SW-846 Method 8021B, 2014. Qa\’m\tj
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E I” mm Inctech Metrological Center Co.Ltd.
Il 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
Saimai, Bangkok 10220, Thailand ilaﬂim

2 ACCREDITED
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrumentcom %

},//::\\\\\\ Calibration Cert. # 3884.01
I ISO/IEC 17025

’f.rf

Certificate of Calibration

Certificate No. : MT22-6000

Page : 1of2
Customer : Health & Envitech Co.,Ltd.
Address : 77/11 M.2 Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang Nontaburi 11000
Description 1 Hot Air Oven Order No. . 3167/22
Manufacturer : Memmert Received date : Nov 01, 2022
Model : UNB400 Calibration date : Nov 01, 2022
Serial No. : C410.0346 Environment Condition :
Identification No. : LB-HE-030 Temperature : (25+/-10) °C
Calibration Place : Laboratory 2 Humidity : (50+/-30) %RH
Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-006 According to

comparison with LXI Data Acquisition Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
and/or Humidity Controlled Enclosures.

Reference Standard Instruments :
Instrument Model Serial No. Certificate No. Due Date
LX| Data Acquisition Switch Unit with Sensor 34972A MY49028922 MT21-6790 Nov 25, 2022

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the International System of Unit (SI), through

National Institute of Metrology Thailand ( NIMT )

providing a level of confidence of not less than 95%

Calibrated by : | Approved by :
Issue date : Nov 04, 2022 =\

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co.,Ltd

Rev.02 / Mar 2020 FM-MT-013
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mm Inctech Metrological Center Co.Ltd. \““@’
- - 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, 1; :
Saimai, Bangkok 10220, Thailand 1 ACCREDITED

Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com //’//f//:\h\\\\ Calibration Cert. # 3884.01
M ISO/IEC 17025

’ *’JH

Certificate No. : MT22-6000

Page : 20f2
Function : Temperature measurement Result : Without adjustment
Calibration point : 104, 150, 180 °C Resolution : 0.5 °C
akion Temperature of UUC* at each position ( °C ) Uncertainty of
point measurement
(°C) Cht | Ch2 | Ch3 | Ch4 [ Ch5 | Ch6 | Ch.7 | Ch8 | ChS9 (+-°C)
104 103.575/103.640(103.599| 103.733| 103.749|103.876| 103.928( 103.965| 104.220 0.49
150 149.590(|149.851[149.906| 149.846| 149.924|149.835| 149.983(150.198( 150.042 0.45
180 179.608|179.845(179.863|179.864(179.951(179.917| 180.096(180.175| 180.151 0.46
Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
() (°C) (#-°C) (°c) (°c)
104.0 104.0 0.24 1.9 1.2
150.0 1560.0 0.23 0.81 1.1
180.0 180.0 0.23 0.90 1.1
: =7 #1 Lower Left Front
.7 s #2 Lower Right Front
= 7 | P . #3 Lower Left Rear
| = 'T’ i #4 Lower Right Rear
. : | oiv | | #5 Upper Left Front
H' ’ | 565 ! 0d ‘ #6 Upper Right Front
7 [ //", #7 Upper Left Rear
o ” oz 77 #8 Upper Right Rear
I 17" “ #9 Geometric Center
- W - M
Eront view

UUC* = Unit under calibration

Uniformity = Maximum and Minimum difference of measured temperature at any probes and

the measured temperature at the reference and same time.

Overall Variation = Difference of temperature value between the maximum and minimum any time.
Stability = One half of the maximum difference of measured temperatures at any one probe.

-

-000-

Rev.02 / Mar 2020 FM-MT-013



s e et i, e, Bk 30 SARTORIUS

Tel: +66 2643 8361-6 , e-mail: service thailand@sartorius.com NSC-TISI-TIS 17025

. - ;ﬁ'—orm?} =~ LN .
\&C [ dl | [I]] (@l j@ of Calibration

CALIBRATION No.0426

Model Number:  BP210D S Certificate No. :  22BNA0225 -
Description : Semi-micro Balance _ Issued Date : Thursday, November 10, 2022
Serial Number : 70406076 _ Reference No.: 196389

Manufacturer : Sartorius Page No. : 10f2

Customer Name :  Health & Envitech Co. Ltd. )
77/11 Moo 2, Ngamwangwan Rd., Soi 5, T.Bangkhen, A Muang, Nonthaburi 11000

Calibrated Place : Health & Envitech Co. Ltd.
Weighing Room

Calibrated By : Mr.Nathapol Aeimjangpun Callbiation

Calibration Date :  Tuesday, November 08, 2022 Procedure No. :  This calibration was conducted by
Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 :2019

Metrological data : Ambients Conditions:

Capacity : 60/210 g Readability 0.01/0.1  mg  Temperature : 25.8°C - 50°C
Humidity : 40.2 % RH + 10.0% RH

Reasons for calibration Pressure _ + o

] New Installation [ service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate O Fair

Measurement Method UKAS Publication Ref :Lab 14

| he measurement uncertainty stated Is the expended uncertainty which is obtained from the standard uncertainty multiplied by the coverage
factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of
Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which realise the unit of
measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of Sartorius Metrological
Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-612-00  Sartorius weight set 1mg - 1kg E2 YCS011-612-00 DKSH  C02222038 _ 20-Sep-2024
608H1 . ‘Thermo-Hygrometer , Testo 608-H1 'SPC-RT C19210657 ' 14-Dec-2022

This certificate relate and apply this equipment only.
This certificate may not be reproduced other than in full except with the

prior written approval of the Verification Operation Division CJ)-—«*—Q
Sartorius (Thailand) Co., Ltd.

SOP FM-33 03 February 2022

T=E>H40




Sartorius (Thailand) Co., Ltd.

128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 QA ! I )? I l g
Tel: +66 2643 B361-6 Fax: +66 2643-8367, e-mail: service thailand@sartorius.com L

of Calibration-

Model Number:  BP210D - Certificate No.:  22BNA0225

Description : Semi-micro Balance Issued Date : Thursday, November 10, 2022
Serial Number : 70406076 S Reference No. : 196389

Manufacturer : Sartorius _ - Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The repeatability is the ability of a weighing instrument to display nearly identical readouts The off-center loading error is yielded by the difference between the readout
under constant test conditions when the same load within a measurement series is placed of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the middfe of the
repeatedly on the weighing pan in the same manner. The standard deviation is used to weighing pan and between each of four additional measurement points (
express repeatability quantitatively. pasitions defined according to OIML R76)
Nominal Value : (Low Load) 19.99998 | 199.9999 Nominal value : 100 g
20 g 119.99998 | 200.0000 Tolerance 0.0004 g
Tolerance l 19.99999 199.9999
0.0001 g 19.99999 199.9999 Difference
19.99998 200.0000 1 =
Nominal Value : (High Load) 119.99996 | 200.0000 2 | -0.0002
200 g 19.99996 199.9999 3 -0.0002
Tolerance 19.99998 199.9998 3 4 0.0000
0.0001 g 19.99998 199.9999 n\Q 5 -0.0001
12.99998 199.9998 3 : 6 -
Standard Deviation 0.00001 0.00007
Linearity
The linearity, also called linearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear slope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
A | e @ I
0001 0.00100 0.00100 0.00000 0.0001s8
0.01 | 0.01000 - 0.01001 0.00001 | 0.00018
0.1 0.10000 s 0.10000 ~0.00000 0.00018
E | 1.00001 ' 1.00001 | 0.00000 0.00018
z 2.00001 ~2.00001 ~0.00000 | 0.00018
5 ~ 4.99999 ' ~5.00000 | 0.00001 | 0.00018
10 ~10.00000 |  10.00001 0.00001 0.00018
50 | 49.99999  49.99999 0.00000 0.00019
100 99.9999 100.0000 0.0001 0.00020
200 199.9999 199.9999 0.0000 0.00029 |

SOP FM-33 03 February 2022
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Calibratech Co..Ltd. : NSC-TISI-TIS 17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail - calibratech_ caléyahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-420050-2 Page : 10of2
Submitted by : Health & Envitech Co.. Ltd.
6 Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang. Nonthaburi 11000
Equipment : pH Meter with electrode
pH meter
Manufacturer : Hanna Model : HI 3220
Range : -2.00 to 20.00 pH Resolution ;: 0.01 pH
Serial No. : 08631549 ID No. : LB-HE-051
Electrode
Model : HI 1131 Serial No. : 0438399N
Environment : Ambient Temperature : 25 +2) “C
Relative Humidity —: (50 15) %
Date of Received : 22 June 2022
Date of Calibration : 28 June 2022
Date of Issue ; 28 June 2022
Calibrated by : Bunjerd Masri

Calibration Method :  Jnhouse method CAL-M420] direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

T Multiproduct Calibrator

440001 21E997 17 Mar 2023 National Institute of Metrology Thailand (NIMT)

2. Standard Buffer Solution

pH Cert. No.  LotNo.  Exp.Date Traceability

4.008 61235182 795894 14 Feb 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.985 61243095 809356 21 Apr 2023 CPA Chem Ltd. Accredited to 1ISO 17034 and ISO/IEC 17025
10.008 61244986 795895 25 Feb 2023 CPA Chem Ltd. Accredited to 1SO 17034 and ISO/IEC 17025
Approved by : @ /
Supervisor

The Uncertainties are for a confidence probability of approximately 95%




Calibratech Co..Ltd.

7/106-7 Moo 2; Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 9646211 Fax.(02) 964-5155, e-mail : calibratech. cal(@yahoo.com. calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-420050-2

Result of Calibration :

UUC Condition As-Received : Good

Page : 2 of 2

Function : Electrical measurement
pH meter
Performing standard curve by Multiproduct Calibrator at pH (4,7,10)
Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH ( mV) (pH) ( pH)[( mV) (mV) (+mV)
1774800 4 400 | 1773 0.2 0.060
4.7, 10 0.0000 7 7.00 -0.1 0.1 0.060
-177.4800 10 1000 | -1775| 00 0.060
Function : pH meter with electrode ; _
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)°
Adjustment Curve Standard Buffer ‘«mw Correction ¢ - Uncertainty
at nominal pH (pH) (pH) | (pH) | (xpH)
4,008, a01 4. 000 F% 0010
4,7.10 6.985 7.01 -0.02 0.012
10.008 10.01 0.00 0.014
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

g UOE.‘ *




Harikul Science Co.,Ltd.
HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310
SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443
Email: info@harikul.com wwwiharikul.com
CERT.No.: HS-T051H . Certificate of Calibration
Calibration Date : 19 Aug 22 Model : YSI 5000
Submitted by : Health & Envitech Co., Ltd. SIN : 13K100715
77111 Moo 2 Ngamwongwan § Rd., Bangkhen, Probe : Y81 5010
Nonthaburi 11000 SIN : 134100364
ID NO. 8
Avg Room Temp : 20 °C Air Temp ref : S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. EQ0522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician
Calibration Details
Calibration Point 100% air sat. _ (status) (status)
(@20 °c, DO = 9.09 mg/l)
Measurement 1 {(mg/l) 9.09 (PASS) - -
Measurement 2 (mg/l) 9.09 (PASS) - =
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.08 (PASS) - g
Measurement 5 (mg/l} 9.08 (PASS) - -
Measurement 6 (mg/l) 9.08 (PASS) Z -
Measurement 7 (mg/l) 9.08 (PASS) - -
Measurement 8 (mg/) 9.08 (PASS) - -
Measurement 9 (mg/l) 9.08 (PASS)
Measurement 10 (mg/l) 9.07 (PASS) - -
Mean Measurement 9.08 mg/l - -
Inaccuracy 0.01 ma/l - -
Overall Status - (PASS)
Manufacturer Specification
Accuracy = +/- 0.02 mg/
1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.

Technician Signature Laboratory Manager
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Health & Envitech Co.,Ltd.

6 TOUOWNAIM 5 swauviou  swneulesunyi damdauunyd 11000
6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000

Tel. (02) 9526305-9 Fax : (02) 9526310, 5898355 www.healthenvi.com Email : service @healthemd.com

CALIBRATION TEST REPORT FOR Staubprobensammler® Particulate Samplers

Name of the Client Calibrated on: Calibration Due on: Environmental Details:
Health and Envitech Co., Ltd. 01.11.2022 31.10.2023 Temperature: (26 + 1) °C
6 Soi Ngamwongwan 5, BangKhen, Relative Humidity: (5010) %
Mueang Nonthaburi,
Nonthaburi 11000

Details of Device Under Calibration [DUT]; Details of Standard Instrument used for calibration [STD]:
Description Staubprobensammler Particulate Samplers Description : Flow Meter BIOS Dry Cal DC-Lite
Model : DCLM 12K REV. 1.08
Model: FH 95 Range =100 mi/min - 7 L/min
Sample flow control and reporting: 0 - 16 Lpm Serial No. :DC-L2 046

Serial No.: 0136

Set Flow Current Flow

Filter Instrument Instrument reading Diff
(L/Min) (L/Min)

47 mm, 6.50 6.53 0.5
6.00 6.02 0.3
5.50 553 0.5
5.00 497 -0.6
4.50 447 0.7
4.00 4.03 0.8

Ut 1/2
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Health & Envitech Co.,Ltd.

25} 6 TOUOWNAIM 5 swauviou  swneulesunyi damdauunyd 11000
6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000
Tel. (02) 9526305-9 Fax : (02) 9526310, 5698355 www.healthenvicom Email : senice @ healthermi.com

(=

The Sampler is designed to operate ay 5.0 Imp at actual conditions. The rotameter setting for this

nominal flow rate (slp) can be calculated by using the following equation:

Pact .. Tact
5.0 x fP—xT— oy
I - std std

P Myo]

Where

Isp = Calcuated Rotameter Setpoint, liters/min.

Pstd = Standard Atmospheric Pressure (760 mm Hg)
Tstd = Standard Temperature (298 deg K)

Pact = Actual Ambient Pressure, mm Hg

Tact = Actual Ambient Temprature, deg K

Qact = Actual Flow Rate, liters/min

Calibration Curve for Flow Test:

Calibration Chart

Flow L/min

6.5 6.0 55 5.0 4.5 4.0

== Set FIOW  essQmee Current Flow

Calibrated by: .../, S

MR The end of calibration certificate.

utiui 2/2
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Health & Envitech Co.,Ltd.

6 TOUOWNAIM 5 swauviou  swneulesunyi damdauunyd 11000
6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000

Tel. (02) 9526305-9 Fax : (02) 9526310, 5898355 www.healthenvi.com Email : service @healthemd.com

CALIBRATION TEST REPORT FOR Staubprobensammler® Particulate Samplers

Name of the Client Calibrated on: Calibration Due on: Environmental Details:
Health and Envitech Co., Ltd. 01.11.2022 31.10.2023 Temperature: (26 + 1) °C
6 Soi Ngamwongwan 5, BangKhen, Relative Humidity: (5010) %
Mueang Nonthaburi,
Nonthaburi 11000

Details of Device Under Calibration [DUT]; Details of Standard Instrument used for calibration [STD]:

Description Staubprobensammler Particulate Samplers Description : Flow Meter BIOS Dry Cal DC-Lite
Model : DCLM 12K REV. 1.08

Model: FH 95 Range =100 mi/min - 7 L/min

Sample flow control and reporting: 0 - 16 Lpm Serial No. :DC-L2 046

Serial No.: 0137

Set Flow Current Flow

Filter Instrument Instrument reading Diff
(L/Min) (L/Min)

47 mm, 6.50 6.52 0.3
6.00 6.02 0.3
5.50 5.52 0.4
5.00 498 0.4
4.50 447 0.7
4.00 4.02 05

Ut 1/2
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Health & Envitech Co.,Ltd.

25} 6 TOUOWNAIM 5 swauviou  swneulesunyi damdauunyd 11000
6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000
Tel. (02) 9526305-9 Fax : (02) 9526310, 5698355 www.healthenvicom Email : senice @ healthermi.com

(=

The Sampler is designed to operate ay 5.0 Imp at actual conditions. The rotameter setting for this

nominal flow rate (slp) can be calculated by using the following equation:

Pact .. Tact
5.0 x fP—xT— oy
I - std std

P Myo]

Where

Isp = Calcuated Rotameter Setpoint, liters/min.

Pstd = Standard Atmospheric Pressure (760 mm Hg)
Tstd = Standard Temperature (298 deg K)

Pact = Actual Ambient Pressure, mm Hg

Tact = Actual Ambient Temprature, deg K

Qact = Actual Flow Rate, liters/min

Calibration Curve for Flow Test:

Calibration Chart

Flow L/min

6.5 6 55 5 4.5 4

=== Set Flow  emsQm== Current Flow

Calibrated Dy: oo,

The end of calibration certificate.
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Health & Envitech Co.,Ltd.

6 TOUOWNAIM 5 swauviou  swneulesunyi damdauunyd 11000
6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000

Tel. (02) 9526305-9 Fax : (02) 9526310, 5898355 www.healthenvi.com Email : service @healthemd.com

CALIBRATION TEST REPORT FOR Staubprobensammler® Particulate Samplers

Name of the Client Calibrated on: Calibration Due on: Environmental Details:
Health and Envitech Co., Ltd. 01.11.2022 31.10.2023 Temperature: (26 + 1) °C
6 Soi Ngamwongwan 5, BangKhen, Relative Humidity: (5010) %
Mueang Nonthaburi,
Nonthaburi 11000

Details of Device Under Calibration [DUT]; Details of Standard Instrument used for calibration [STD]:

Description Staubprobensammler Particulate Samplers Description : Flow Meter BIOS Dry Cal DC-Lite
Model : DCLM 12K REV. 1.08

Model: FH 95 Range =100 mi/min - 7 L/min

Sample flow control and reporting: 0 - 16 Lpm Serial No. :DC-L2 046

Serial No.: 0149

Set Flow Current Flow

Filter Instrument Instrument reading Diff
(L/Min) (L/Min)

47 mm, 6.50 6.52 0.3
6.00 6.02 0.3
5.50 5.54 0.7
5.00 497 -0.6
4.50 448 0.4
4.00 4.02 05

Ut 1/2
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Health & Envitech Co.,Ltd.

25} 6 TOUOWNAIM 5 swauviou  swneulesunyi damdauunyd 11000
6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000
Tel. (02) 9526305-9 Fax : (02) 9526310, 5698355 www.healthenvicom Email : senice @ healthermi.com

(=

The Sampler is designed to operate ay 5.0 Imp at actual conditions. The rotameter setting for this

nominal flow rate (slp) can be calculated by using the following equation:

Pact .. Tact
5.0 x fP—xT— oy
I - std std

P Myo]

Where

Isp = Calcuated Rotameter Setpoint, liters/min.

Pstd = Standard Atmospheric Pressure (760 mm Hg)
Tstd = Standard Temperature (298 deg K)

Pact = Actual Ambient Pressure, mm Hg

Tact = Actual Ambient Temprature, deg K

Qact = Actual Flow Rate, liters/min

Calibration Curve for Flow Test:

Calibration Chart

Flow L/min

6.5 6.0 5.5 5.0 4.5 4.0

== Set FIOW  emsQmme Current Flow

Calibrated by: s T

MR. The end of calibration certificate.
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T
uSE oulEs washia 9nn .
ENVIR SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 01 July 2022

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Thermo Environmental
Model: 42C SIN: 42CHL-0527613257
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 957.2 PPM
SIN: 705 S02 Conc 960.7 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 960.4 PPM
Cylinder Number EB0128898
SIN: 1924 Expire Date: 29 Oct. 2027
Environment: Temperature_ 255 °C Humidity:_ 51 %RH

CALIBRATION RESULTS

CALIBRATION RESULTS
POINT NO
Reference Reading ERROR %ERROR
ZERO 0 0.0 0.00 0.00
1 95 955 0.50 0.53
2 450 451.0 1.00 0.22
3 950 947.0 -3.00 -0.32
0.11
1000
200 A 947.0
800
700 /
S 600 —
g 500 _W451.0 —o—Refl
E 400 . eference
300 =—Reading
200 ~
100 74
0 0.0 T T T T )
0 200 400 600 800 1000
Reading

Calibrate By : Ut S%Q/
Mr.




Analyzer Performance Test

Calibrated Date: 01 November 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer API Environmental

Model: 200AU S/IN: 1176
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5554 PPM
SIN: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API Model 701 COConc 4,533 PPM
SIN: 1924

Cylinder number EB0129030
Expire Date: Oct. 29, 2027

Environment: Temperature _ 25.

5 °C

Humidity: 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(pPb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 398.0 400.0 -0.5
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(pPb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 4 398.0
o 400 400.0
S a0 /
S 300
% 50 / Ater
& 200 — e
LT _—
100 —
50 {0-4
0
0000 400.0

NO Reference Value (ppb)




Analyzer Performance Test

Calibrated Date: 01 November 2022

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP| Environmental
Model: 200A SIN: 1524
Calibration System

Calibrator Unit Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.54 PPM

S/N: 705 S02 Conc 55.01 PPM

ZERO AIR Genearator AP| Model 701 CO Conc 4,533 PPM

SIN: 1924 Cylinder number EB0129030
Expire Date: Oct. 29, 2027

Environment: Temperature 255 °C Humidity: 51  %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.1 400.0 -1.7
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (pPb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
480 393.1
g 400 400.0
b4
é 350 /
T 300
% 250 //
= 200 / e
& 150 /
100
50 64
0
0000 400.0

NO Reference Value (ppb)

Approved by : Approved Signatory

( ' (Managing Director)



Analyzer Performance Test

Calibrated Date: 01 November 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer API Environmental

Model: 200A SIN: 2364
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5547 PPM
S/N: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,533 PPM
S/IN: 1924

Cylinder number EB0129030
Expire Date: Oct 29, 2027

Environment: Temperature 255 °C

Humidity: 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.8 400.0 -1.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (pPb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 393.8
S 400 400.0
5@ 350 /
5 300
% 250 / Afer
8 200 — -
g 150 —
100 /
50 J0-1
0 ./
0.090 400.0
NO Reference Value (ppb)
r\
Approved by : L;'“ - Pt 1 a2 Approved Signatory

II (Managing Director)
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ENVIR SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 01 July 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental
Model: 43C SIN: 43CHL-59690-324
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 957.2 PPM
SIN: 705 S02 Conc 960.7 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 960.4 PPM
Cylinder Number EB0128898
SIN: 1924 Expire Date: 29 Oct. 2027
Environment: Temperature_ 255 °C Humidity:_ 51 %RH

CALIBRATION RESULTS

CALIBRATION RESULTS
POINT NO
Reference Reading ERROR %ERROR
ZERO 0 0.0 0.00 0.00
1 95 94.9 -0.10 -0.11
2 450 451.0 1.00 0.22
3 950 937.0 -13.00 -1.37
0.31
1000
900 /4937'0
800 /
700 /
S 600 7
g 500 _W451.0 —o—Refl
E 400 . eference
300 =—Reading
200 ~
100 74
0 0.0 T T T T )
0 200 400 600 800 1000
Reading

Calibrate By : Ut S%Q/
Mr.




Analyzer Performance Test

Calibrated Date: 01 November 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer API Environmental

Model: 100A S/N: 488

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.54 PPM
SIN: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,533 PPM
SIN: 1924 Cylinder number EB0129030

Expire Date: Oct. 29, 2027

Environment: Temperature__ 255 °C Humidity: 51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)

Before 0.0 0.1 0.1 400.0 396.2 -1.0
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500
f)?) 396.2
— 400.0
@ 350
2 300
.E, 250 =t Before
® 200 Ater
& 150
100
50 V
0
0 00 400
Reference (PPB)
/ )
é Ry £ .
Approved by : "~y | Approved Signatory

 Mr. (Managing Director)




Analyzer Performance Test

Calibrated Date: 01 November, 2022

Instruments Information

Analyzer Type: SO2 Analyzer

Manufacturer API Environmental

Model: 100A SIN: 1157
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.54 PPM
SIN: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,533 PPM
SIN: 1924

Cylinder number EB0129030
Expire Date: Oct. 29, 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity: 51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 397.0 -0.8
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500
igg 397.0
—~ 400.0
@ 350
2 300
'g’ 250 e BetfOre
'g 200 After
€ 150
100
50 | 0.1
0 i/
0 00 400
Reference (PPB)

L JZ ARy o
"~y |

Approved by :

Approved Signatory

_Mr. (Managing Director)




Analyzer Performance Test

Calibrated Date: 01 November 2022

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 100AS

Manufacturer API Environmental
S/N: 2008

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.54 PPM
SIN: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,533 PPM
S/IN: 1924

Cylinder number EB0129030
Expire Date: Oct. 29, 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity: 51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifto
(PPB) (PPB) (PPB) (PPB) (PPB) nit7
Before 0.0 0.1 0.1 400.0 393.2 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500
igg 393.2
& 150 400.0
o
2 300
'g 250 ———a—— Before
B 200 After
€ 150
100
50 | 0.1
0 i/
0 0.0 400
Reference (PPB)

W\ '1‘,1{;.‘\/-

—

Approved by : Approved Signatory

C (Managing Director)




~ THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 10 February, 2022 Ccrtification No.  047/22
Page : | of 2

Object : THERMAL ENVIRONMENT MONITOR

Manufacturer : QUEST TECHNOLOGIES

Type : QUESTEMP®32

Serial No. TPJO40011

Customer ; Health and Envitech Co.,Ltd.

6 Ngamwongwan Road, Soi b Bang Khen,

Muang Nonthaburi, Nonthaburi 11000.

Calibration Condition : Temperature 25.1 ' Barometric Pressure 1009.9 hPa
STANDARD THERMOMETER : Theodor Friedrich ; Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

. 17-3 Serial 43BE04

Japan Meteorological Agcency

Bioa o
Fahec T gt
i | \Iirr l‘jl)e_'[.“fl‘éff

& i

Calibrated by : L&ﬂ%e‘}k Si%fcd: /l/

T

Mechanical Engineer l



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-040Y

The Result of Calibration

Certification No.

047/22

10 February, 2022 Page : 2
Standard Temperalure Se.nsor Reading
Temp. Dry Bulb Correction Wet Bulb Correction Globe Correction
C C 'c C G e 'e
50.12 50.1 0.02 50.2 -0.08 50.1 0.02
40.24 400 0.24 . 401 0.14 40.0 0.24
30.41 30.2 0.21 30.3 on 30.2 0.21
22.24 22.3 -0.06 22.2 )0 224 0.16

Calibrated by : LJ@W?(L_

Mr. v

Mechanical Engineer




~ THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Banena, Bangkok 10260 Tel. U81-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meleorological Inslruments Bureau

Date of Issue 10 February, 2022 Certification No.  046/22
Page : | of 2

Object ; THERMAL ENVIRONMENT MONITOR

Manufacturer : QUEST TECHNOLOGIES

Type : QUESTEMP 32

Serial No. TPJ040012

Customer : Health and Envitech Co.,Ltd.

6 Ngamwongwan Road, Soi 5 Bang Khen,

Muang Nonthaburi, Nonthaburi 11000.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.9 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

. 1T-3 Serial 43BED4

Japan Meleorological Agcency

Calibrated by : %‘w Sigt/d : A’/ ;

Mr. Wat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Ceruficanon No.  046/22

10 February, 2022 Page ¢ 2 of 2

Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Wet Bulb Correctlion & Globe Caorrection

il C Q € e i s i

50.12 50.0 0.12 80.3 -0.18 80.0 0.12
40.24 40.3 -0.06 40.5 -0.26 40.3 -0.06
30.41 30.5 -0.09 30.6 0,149 305 -0.09
22.24 224 -0.16 22.5 26 2 0.16

Calibrated by :
JJQW

Mr. Watcharapol Subwat

Mechanical Engineer
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ENVIR SERVICE co. uro. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date November 1, 2022
Project Site Start Time 02:00 PM
Sampler Number TSP No.1057 Transfer Standard Type Orifice Stop Time 02:15PM
Motor Serial Number TSP No.1057 Calibrator Model 26
Recorder Serial Number Calibrator Serial Number 307N Person Mr.Pasagorn Samol
Plate (Delta H) (A) (X) (1) (Y) Temperature Barometric Start Stop
No. | Pressure Drop Across Orifice (inH;0) [AH0PaP)T,Ta) Qstd = (1/m)[(A-b)] | ample Flow Rate Indicatio IC = [[(PalP)(TooTa)] Pressure Meter Meter
Positive Negative | AH0 ( m¥min ) ( #/min ) ('K =°C+273) (mmHg )
5 1.5 14 29 1.67680 0.82919 36.0 35.70 303.0 760.0
7 20 18 38 1.94236 0.95735 430 4264 303.0 760.0
10 34 33 6.7 2.56126 1.25648 50.0 49.59 303.0 760.0
13 40 39 79 278763 1.36629 55.0 54.54 303.0 760.0
18 55 54 10.9 3.26961 159976 60.0 59.50 303.0 760.0
Linear Regresstion Y ON X : Y= mX + b Average 303.0 760.0
1 [Slope (m) 2,06353( Linear Equation 2 0999555 | petgmmHg) 760.0)
2 |Intercept (b ) -0.03151( Set Point Flow Rate ( X ) (m*/min) 1433 r 09997775 [ TNTP 298.0)
3 |Correlation Coefficient () 0.99993( Final Set Flow Rate = (I) 0 (PalPstd)*(Tstd/Ta) 0.98349835
Result C=(PalPstd)(TstdTa)0.5 0991714853
COMMENT
Andersen Instruments, Inc.
IC (CFM) QstdHC
70.00
60.00
50.00 5
L%
40.00
L d
30.00
20.00
10.00
3
Qstd(m*/min)
0.00
0.00 020 040 0.60 0.80 1.00 120 140 160 1.80 200 22 240

Calibrated By

e
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42 TBUNT 14 1on 9wy AN Agamma 10230 Tnadl 02-9435814-5 Tnaas 029438201

vivn wuli wodia 9nne
ENVIR SEaVICE co. ro. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 31, 2022
Project Site Start Time 230PM
Sampler Number TSP No.1067 Transfer Standard Type Orifice Stop Time 245PM
Motor Serial Number TSP No.1067 Calibrator Model 26
Recorder Serial Number Calibrator Serial Number 307N Person Mr.Pasagorn Samol
Plate (Delta H) (A) (X) (1) (Y) Temperature Barometric Start Stop
No. Pressure Drop Across Orfice (inH,0) [AH0PaP) Ty Qstd = (1/m)[(A-b)] ample Flow Rate Indicatio IC = [[(PalPy)(TyTa)] Pressure Meter Meter
Positive Negative AH20 ( m¥min ) ( #/min ) (*K="°C+273) (mmHg )
5 15 14 29 167714 0.82802 36.0 35.70 303.0 760.0
7 20 18 38 1.94082 095581 430 4264 303.0 760.0
10 34 33 6.7 256124 1.25646 50.0 49.59 303.0 760.0
13 40 39 79 27874 1.36607 55.0 54.54 303.0 760.0
18 55 54 10.9 3.26965 1.59976 60.0 59.50 303.0 760.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 760.0
1 [Slope (m) 2,06353( Linear Equation 2 0.999555 | pgtg(mmHg) 760,
2 |Intercept (b)) -0.03151 Set Point Flow Rate ( X ) (m*/min) 1.133 r 09997775 | TP 298.0)
3 |Correlation Coefficient ( r) 0.99993] Final Set Flow Rate = (1) 0 (PalPstd)*(Tstd/Ta) 0.98349835
Result C=(PalPstd)'(TstdTa)"0.5 0991714853
COMMENT
Andersen Instruments, Inc.
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date November 1, 2022
Project Site Start Time 10:30 AM
Sampler Number TSP No.1069 Transfer Standard Type Orifice Stop Time 1045 AM
Motor Serial Number TSP No.1069 Calibrator Model 26
Recorder Serial Number Calibrator Serial Number 307N Person Mr.Pasagorn Samol
Plate (Delta H) (A) (X) (1) (Y) Temperature Barometric Start Stop
No. | Pressure Drop Across Orifice (inH;0) [AH0PaP)T,Ta) Qstd = (1/m)[(A-b)] | ample Flow Rate Indicatio IC = [[(PalP)(TooTa)] Pressure Meter Meter
Positive Negative | AH0 (m¥min ) (fhmin ) ('K =°C+273) (mmHg )
5 1.5 14 29 1.67421 0.82660 36.0 35.70 303.0 760.0
7 20 18 38 1.94336 0.95703 430 4264 303.0 760.0
10 34 33 6.7 256124 1.25646 50.0 49.59 303.0 760.0
13 4.0 39 79 278917 1.36692 55.0 54.54 303.0 760.0
18 55 54 10.9 3.26965 159979 60.0 59.50 303.0 760.0
Linear Regresstion Y ON X : Y= mX + b Average 303.0 760.0
1 [Slope (m) 2,06353( Linear Equation 2 0999555 | petgmmHg) 760.0)
2 |Intercept (b ) -0.03151( Set Point Flow Rate ( X ) (m*/min) 1433 r 09997775 [ TNTP 298.0)
3 |Correlation Coefficient () 0.99993( Final Set Flow Rate = (I) 0 (PalPstd)*(Tstd/Ta) 0.98349835
Result C=(PalPstd)(TstdTa)0.5 0991714853
COMMENT
Andersen Instruments, Inc.
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) mm Inctech Metrological Center Co.Ltd.
[ I”” Bl 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
[z E Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

Certificate of Calibration

Certificate No. ; MC21-2398

Page : 1o0f2
Customer : Health & Envitech Co. Ltd.
Address * 77/11 M.2 Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang Nontaburi 11000
Description : Personal Sampler Calibrator Order No. : 3361/21
Manufacturer : SKC Received date : Dec 01, 2021
Model : 303 Calibration date : Dec 03, 2021
Serial No. : N/A Environment Condition :
Identification No. : LB-HE-033 Temperature : (204/-2)°C
Calibration Place : Chemical Laboratory 2 Humidity : (50+/-15) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MC-004 According to
comparison with Analytical Balance. The calibration methods based on ASTM E542-01.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
Analytical Balance AE-FA220 201907106 MM21-2569 Sep 01, 2022
Humidity / Baro / Temp. Data Recorder MH-382SD N/A MT21-4247 Aug 09, 2022
Digital Thermometer EFT-4 EFT42020033 MT21-2968 May 07, 2022

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability : This measurement are traceable to the International System of Unit (SI), through
National Institute of Metrology Thailand ( NIMT )

providing a level of confidence of not less than 95%

Calibrated by P Approved by :
Issue date : Dec 03, 2021 /‘(‘

This calibration certificate shall not be reproduced other than in full except with the

Rev.02 / Mar 2020 prior written approval of Inctech Metrological Center Co.,Ltd FM-MC-008
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Certificate No.
Page
Result : Without adjustment
Calibration Point + 50,90, 100, 110 ml
Nominal Standard uuc* Uncertainty
value reading correction of measurement
(ml) (ml) (ml) (+-ml)
50 500156 0.0156 0.056
90 90.0193 0.0193 0.063
100 100.0256 0.0256 0.063
110 110.0276 0.0276 0.073

UUC* = Unit under calibration

Rev.02 / Mar 2020

-000-

MC21-2398
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R mm Inctech Metrological Center Co.Ltd.
== I”” Hl 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
je=ai) B Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

Certificate of Calibration

Certificate No. : MC22-2790

Page : 10f2
Customer : Health & Envitech Co.,Ltd.
Address : 77111 M.2 Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang Nontaburi 11000
Description . Personal Sampler Calibrator Order No. . 3486/22
Manufacturer : SKC Received date : Nov 28, 2022
Modei : 303 Calibration date : Nov 29, 2022
Serial No. : N/A Environment Condition :
Identification No. . PC-001 Temperature : (20+/-2)°C
Calibration Place : Chemical Laboratory 2 Humidity : (50+/-15) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MC-004 According to
comparison with Analytical Balance. The calibration methods based on ASTM E542-01.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
Analytical Balance AE-FA220 201907106 MM22-2494 Aug 29, 2023
Humidity / Baro / Temp. Data Recorder MH-382SD N/A MT22-4415 Jul 27, 2023
Digital Thermometer EFT-4 EFT42020033 MT22-3124 May 03, 2023

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability : This measurement are traceable to the International System of Unit (SlI), through
National Institute of Metrology Thailand ( NIMT )

The reported uncertainty of measurement was based on standard uncertainty multigeg : =2,
providing a level of confidence of not less than 95%

Calibrated by : Approved by 1
Issue date : Nov 29, 2022

This calibration certificate shall not be reproduced other than in full except with the

Rev.02 / Mar 2020 prior written approval of Inctech Metrological Center Co.,Ltd FM-MC-008



n— mm Inctech Metrological Center Co.Ltd.
s ) Bl 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
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Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com

Certificate No. : MC22-2790

Page : 20f2
Result : Without adjustment
Calibration Point ¢ 50,90, 100,110 mi
Nominal Standard uuc* Uncertainty
value reading correction of measurement
(ml) (ml) (ml) (+/-ml)
50 50.0176 0.0176 0.056
90 90.0217 0.0217 0.063
100 100.0269 0.0269 0.063
110 110.0290 0.0290 0.073

UUC* = Unit under calibration

Rev.02 / Mar 2020 -000- FM-MC-008
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Certificate of Calibration

NO. 20220329088

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340861
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by: j’)’”’" 1,4"’\/

. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
Il This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag.1of 5
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000158

3. Adjustments to indicated sound levels:
Type of Calibrator_ B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)
Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency frequency
/Hz A C Z /Hz A C 4
20 -50.9 -6.5 0.2 1000 0.0 0.1 0.0
315 -39.6 -3.1 0.0 2000 1.3 -0.1 0.0
63 -26.2 -0.8 0.0 4000 1.1 -0.7 -0.1
125 -16.2 -0.1 0.0 8000 -1.0 -2.9 -0.1
250 -8.7 0.0 0.0 12500 -4.1 -6.0 -0.1
500 -3.2 0.1 0.0 / / / /
6. Self-generated noise
Microphone installed:__41.6 dBA
Microphone replaced by electrical input signal device
23.2dB (A) 37.3dB (C) 42.4 dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.9
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA-138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(110 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag. 2 of 5
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Signal 37.0 | 440 | 54.0 | 641 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 37 | 440 | 54.0 | 64.1 | 74.1 | 84.1 | 94.0 | 103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale 00| 00| 00| 00|01 |01]00]|-01]00]02]| 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.0 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.0 0.0 0.1 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.1 34.1 35.1 36.0 37.0
dB(A)
Full scale 0.1 0.1 0.1 0.0 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laeqr-LA
500 -0.1 -4.0 -3.1 -7.0
200 -10 75 70 -70
2 -180 271 271 71
0.25 271 / 361 71
10. Overload indication: Pass
Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag. 3 of 5
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11. C-weighting peak sound level

(LCpeak-LC)/dB

Number of Nominal Reference level .
cycles in test frequency of test range tolerance limits
! signals qsigna\I//Hz : Reference + class 2/dB
4dB low of upper difference
limit
one 31.5 3.0 2.5 +3.0
one 500 3.6 35 +2.0
one 8000 3.5 3.4 +3.0
Positive half
cycle 500 22 2.3 +2.0
negative half
cycle 500 22 2.3 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:_40 dB
Measurement period:__60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag. 4 of 5
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: 20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag. 5 of 5
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Certificate of Calibration

NO. 20220402095

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340866
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-04-02

Due Date: 2023-04-01

Calibrated by: j“;’w\' lﬂ’“/

I This report certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag.1of5
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000189

3. Adjustments to indicated sound levels:
Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frec}llilincy A c Z frec;tl,_llincy A c >
20 -50.9 -6.5 0.1 1000 0.0 0.0 0.0
315 -39.7 -3.1 0.2 2000 1.2 -0.1 0.0
63 -26.3 -0.8 0.1 4000 1.0 -0.8 0.0
125 -16.2 -0.2 0.0 8000 -1.0 -2.9 0.0
250 -8.7 0.0 0.0 12 500 -4.1 -6.0 -0.1
500 -3.3 0.0 0.0 / / / /
6. Self-generated noise
Microphone installed:__ 39.1 dBA
Microphone replaced by electrical input signal device
23.7dB (A) 37.2dB (C) 42.9 dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.0
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA-138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(110 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag.2 of 5
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Signal 370 | 440 | 540 | 641 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 37 | 440 | 540 | 64.1 | 74.0 | 84.1 | 94.0 | 103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale 00|00 | 00| 00|00/ 01|00/ -01]00]02] 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.0 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.0 0.0 0.1 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.1 34.0 35.1 36.1 37.0
dB(A)
Full scale 0.1 0.0 0.1 0.1 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laegr-LA
500 -0.1 -4.0 -3.1 -7.0
200 10 75 70 -70
2 -180 271 271 71
0.25 271 / 361 71
10. Overload indication: Pass
Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level .
cycles in test frequency of test range tolerance limits
' signals signal/Hz Reference + class 2/dB
4dB low of upper difference
limit
one 31.5 3.0 2.5 +3.0
one 500 3.6 3.5 +2.0
one 8000 35 3.4 +3.0
Positive half
cycle 500 23 2.3 +2.0
negative half 4
cycle 500 23 2.3 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:__40 dB
Measurement period:_60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan

info@scarlet.com.tw / www.scarlet-tech.com
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: _20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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Certificate of Calibration

NO. 20220329094

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340867
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by: j“;’WV lﬂM/

I This report certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag.1of5
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000176

3. Adjustments to indicated sound levels:
Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency frequency
IHz A c z IHz A c z
20 -50.7 -6.4 0.3 1000 0.0 0.0 0.0
315 -39.8 -3.2 0.1 2000 1.2 -0.1 0.0
63 -26.3 -0.8 0.1 4000 1.0 -0.8 0.0
125 -16.3 -0.2 0.0 8000 -1.0 -2.9 0.0
250 -8.7 0.0 0.0 12500 -4.1 -6.0 -0.1
500 -3.3 0.0 0.0 / / / /
6. Self-generated noise
Microphone installed:__39.6 dBA
Microphone replaced by electrical input signal device
22.7dB (A) 36.1dB (C) 41.7 dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.9
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA-138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(110 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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Signal 37.0 | 440 | 54.0 | 64.1 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 374 | 440 | 540 | 64.1 | 741 | 84.1 | 940 | 103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale 00|00 |00 | 00| 01| 01|00/ -01]00]02] 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.0 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.0 0.0 0.1 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.1 34.1 35.1 36.0 37.0
dB(A)
Full scale 0.1 0.1 0.1 0.0 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laegr-LA
500 -0.1 -4.0 -3.1 -7.0
200 -10 75 70 70
2 -180 271 271 71
0.25 272 / 361 71

10. Overload indication: Pass

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level .
cycles in test frequency of test range tolerance limits
' signals signal/Hz Reference + class 2/dB
4dB low of upper difference
limit
one 31.5 3.1 2.5 +3.0
one 500 3.6 3.5 +2.0
one 8000 35 3.4 +3.0
Positive half
cycle 500 23 2.3 +2.0
negative half 4
cycle 500 22 2.3 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:__40 dB
Measurement period:_60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan

info@scarlet.com.tw / www.scarlet-tech.com
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: _20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
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Certificate of Calibration

NO. 20220329095

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340868
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by: j’)’w\' 1,4"’\/

I This report certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000120

3. Adjustments to indicated sound levels:
Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)
Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frec}llilincy A c Z frec;tl,_llincy A c >
20 -50.9 -6.5 0.1 1000 0.0 0.1 0.0
315 -39.7 -3.0 0.2 2000 1.3 -0.1 -0.1
63 -26.2 -0.8 0.0 4000 11 -0.7 -0.1
125 -16.2 -0.1 0.0 8000 -1.0 -2.9 -0.1
250 -8.7 0.0 0.0 12500 -4.0 -5.9 -0.1
500 -3.2 0.1 0.0 / / / /
6. Self-generated noise
Microphone installed:__39.6 dBA
Microphone replaced by electrical input signal device
23.3dB (A) 35.4dB (C) 42.7 dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 349
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA-138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(110 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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Signal 37.0 | 440 | 54.0 | 64.1 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 374 | 440 | 540 | 64.1 | 74.1 | 84.0 | 940 | 103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale 00|00 | 00| 00| 01| 00]00]|-01]00]02] 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.0 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.0 0.0 0.1 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.1 34.1 35.0 36.0 37.0
dB(A)
Full scale 0.1 0.1 0.0 0.0 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laegr-LA
500 -0.1 -4.0 -3.1 -7.0
200 -10 75 70 70
2 -180 271 271 71
0.25 271 / 361 71

10. Overload indication: Pass

Scarlet Tech Co., Ltd.
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level .
cycles in test frequency of test range tolerance limits
' signals signal/Hz Reference + class 2/dB
4dB low of upper difference
limit
one 31.5 3.1 2.5 +3.0
one 500 3.6 3.5 +2.0
one 8000 35 3.4 +3.0
Positive half
cycle 500 23 2.3 +2.0
negative half 4
cycle 500 22 2.3 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:__40 dB
Measurement period:_60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: _20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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Certificate of Calibration

NO. 20220329007

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340882
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by:

This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.

. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.

. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scaret-tech.com
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000160

. Adjustments to indicated sound levels:

Type of Calibrator_B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
freﬂnincy A & 7 fre?’r’ezncy = o 5
20 -50.7 -6.3 0.3 1000 0.0 0.0 0.0
315 -39.6 -3.1 0.1 2000 1.2 -0.1 0.0
63 -26.3 -0.9 0.1 4000 1.0 -0.7 0.0
125 -16.2 -0.2 0.0 8000 -1.0 2.9 0.0
250 -8.7 0.0 0.0 12500 -4.1 -6.0 -0.1
500 -3.3 0.0 0.0 / / / /
6. Self-generated noise
Microphone installed:  41.8 dBA
Microphone replaced by electrical input signal device
23.1dB (A) 36.6dB (C) 43.6dB (Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.0
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

(Total measuring range: 33 dBA - 138 dBA, frequency 1 kHz):

Reference level range (frequency 1 kHz):

(1)10 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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Signal 37.0 | 44.0 | 54.0 | 64.0 | 74.0 | 84.0 | 940 | 104.0 | 1 14.0 (124.0| 134.0
Indicating value | 574 | 44.0 | 540 | 64.0 | 74.0 | 84.1 | 040 | 103.9 | 1140 124.2 | 134.1
dB(A)
Full scale 00 [ 00| 00| 00][00]01] 00 |-01] 00 ] 02 | 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.2 136.2 137.2 138.0
dB(A)
Full scale 0.1 0.2 0.2 0.2 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.2 34.1 35.1 36.1 37.0
dB(A)
Full scale 0.2 0.1 0.1 0.1 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-L.a Lasmax-La Lae-La Laeqr-La
500 -0.1 -4.0 -3.1 7.0
200 10 75 70 70
2 -180 271 T2 71
0.25 -27.2 / 362 23

10. Overload indication: Pass

Scarlet Tech Co., Ltd.
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level Snbermmen Tk
cycles in test frequency of test range Refarence : CEZ/:]B °
signals signal/Hz difference ROV
4dB low of upper e
limit
one 315 3.1 2.5 +3.0
one 500 3.6 3.5 +2.0
one 8000 3.5 3.4 +3.0
Paositive half
cycle 500 2.2 2.4 2.0
negative half
cycle 500 2.9 2.4 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:__40 dB
Measurement period:__60 s; Measurement duration: 180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Airtemperatura: 20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
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Certificate of Calibration

Name of Product:
Model:
Manufacturer:
Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date:

NO. 20220329010

Sound Level Meter

ST-25D

Scarlet Tech Co., Ltd.

10340885

Class 2

Pass

2022-03-29

2023-03-28

Calibrated by:

Iz This report certifies that all calibration equipment used in the test is traceable with the internal 1SO5001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
I, This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 108, Taiwan
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 - A000161

3. Adjustments to indicated sound levels:

Type of Calibrator_B&K 4231

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.
4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frecmezncy Y = 7 fre?’ﬂincy = G 7

20 -50.8 -6.3 0.4 1000 0.0 0.0 0.0

315 -39.6 -3.1 0.1 2000 1.2 -0.1 0.0

63 -26.3 -0.8 0.0 4000 1.0 -0.8 0.0

125 -16.2 -0.2 0.0 8000 -1.0 -2.9 0.0

250 -8.7 0.0 0.0 12500 -4.1 -6.0 -0.1
500 -3.3 0.0 0.0 / / / /

6. Self-generated noise
Microphone installed:  40.2 dBA

Microphone replaced by electrical input signal device

23.7 dB (A) 37.4dB (C) 42.8dB (2)

7. F&S Weighting

Rate of the F weighting decrease (dB/s) 34.9
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA - 138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(1)10 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw /| www.scarlet-tech.com
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Signal 370|440 | 54.0 | 64.0 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 376 | 440 | 54.0 | 64.0 | 74.0 | 84.1 | 94.0 | 103.9 | 114.0 124.2 | 134.1
dB(A)
Full scale
00| 00| 00| 00|00 1(01] 00 | -011] 00 2 i
deviation (dB) . el
Max errorat 10dBInterval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.2 136.2 137.2 138.0
dB(A)
Full scale 0.1 0.2 0.2 0.2 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.2 34.0 35.1 36.1 37.0
dB(A)
Full scale 0.2 0.0 0.1 0.1 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms — E— i Daaria
500 -0.1 -4.0 34 7.0
200 -10 75 70 70
2 -180 271 271 75
0.25 J71 / 361 71

10. Overload indication: Pass

Scarlet Tech Co., Ltd.
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level o
les in test frequency of test range tolecante limits
cvcs?gsr:gls qsigna‘:l/Hz 8 R‘eference : class 2/dB
4dB low of upper difference
limit
one 31.5 3.1 2.5 *+3.0
one 500 35 3.5 +2.0
one 8000 3.0 3.4 +3.0
Positive half
cycle 500 22 2.4 +2.0
negative half
cycle 500 2.2 2.4 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:_40 dB
Measurement period:__60 s; Measurement duration: 180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.1 118.0 0.1
L10 116.1 116.0 0.1
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Airtemperatura: 20 °C Relative humidity: _55 % Static pressure:  102.2 kPa

Scarlet Tech Co., Ltd.
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Certificate of Calibration

NO. 20220329011

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340886
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by:

This report certifies that all calibration equipment used in the test is traceable with the internal 1509001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.

In. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.

1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000164

3. Adjustments to indicated sound levels:

Type of Calibrator_B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit:

138  dBA.

5. Frequency weighting (Acoustic signal tests for 2 weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequenc frequenc
Tz [A c z ol A c Z
20 -51.0 -6.5 0.1 1000 0.1 0.1 -0.1
315 =39.7 3.2 0.0 2000 13 -0.1 -0.1
63 -26.2 -0.8 0.0 4000 11 -0.7 -0.1
125 -16.2 -0.1 0.0 8000 -0.9 -2.8 -0.1
250 -8.6 0.1 -0.1 12500 -4.0 -5.9 -0.1
500 -3.2 0.1 -0.1 / / / /
6. Self-generated noise
Microphone installed:__41.2  dBA
Microphone replaced by electrical input signal device
23.7 dB (A) 38.1dB (C) 42.3dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.0
Rate of the S weighting decrease (dB/s) 4.5
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

(Total measuring range: 33 dBA - 138 dBA, frequency 1 kHz):

Reference level range (frequency 1 kHz):

(1)10 dB Interval

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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Signal 37.0 | 44.0 | 54.0 | 64.0 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 37 | 440 | 54.0 | 64.0 | 74.0 | 84.1 | 94.0 | 103.9 | 114.0 | 124.2 | 134 1
dB(A)
Full scale

0.0 | 0.0 0.0 0.0 0.0 | 01 0.0 -0.1 0.0 0.2 0.1
deviation (dB)

Max errorat 10dB Interval 0.2 dB

(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.2 136.2 137.2 138.0
dB(A)
Full scale 0.1 0.2 0.2 0.2 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.2 34.1 35.1 36.1 37.0
dB(A)
Full scale 0.2 0.1 0.1 0.1 0.0
deviation (dB)

Max error at 1 dB- 10 dB Interval 0.2 dB

9. Tone burst response (A Weighting)

Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laeqr-La
500 -0.1 -4.0 =3.1 -7.0
200 10 75 70 70
2 -180 271 271 71
0.25 271 / 361 71

10. Overload indication: Pass

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level il it
cvclgs in test frequ.encv of test range T  cliss2/dB
signals signal/Hz diff.
4dB low of upper il
limit
one 315 31 25 +3.0
one 500 3.6 3.5 +2.0
one 8000 3.3 34 +3.0
Positive half
cycle 500 2.3 2.4 +2.0
negative half
cycle 500 2.2 2.4 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: 120 dB
Sweep amplitude: 40 dB
Measurement period:__60 s; Measurement duration: 180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.1 118.0 0.1
L10 116.1 116.0 0.1
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: _ 20 °C Relative humidity: _55 % Static pressure:  102.2 kPa

Scarlet Tech Co., Ltd.
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEOQ. ANSI National Accreditation Board
v SuTunfid Buswuue ha ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

e —
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 R vt -

Page1of2.
— — — ——
Certificate of Calibration
Customer
Name : Health & Envitech Co.,Ltd. Certificate No : 22-ACT-181
Address : 6 Ngamwongwan Road, Soi 5, Bang Khen, Mueang Nonthaburi, Request No : Req-2022-0522

Nonthaburi 11000

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 2
Manufacturer : CASELLA Range : 114 dB/ 1000 Hz
Model : CEL-1102 Intrument Status :  Used
Serial Number : 067846

ID t=

Calibration Environment and Details

Temperature (23£2°C)
Humidity : (50 £ 20 %RH )
Barometric Pressure : (1013 £10.0 hPa)
Received Date : 7 March 2022
Calibration Date : 11 March 2022

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator AC-300 AC-300001087 EEI 25 May 2022

THD Multimeter 2015 1047765 NIMT 2 February 2023

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).

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 : m:?m
__h — — =
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 11 March 2022

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., Lid.

FM-708-ACT-02 Rev.00 Issue date 01/07/19
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Certificate No : 22-ACT-181
Request No : Req-2022-0522

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+=dB) Class 2 (+dB)

114 dB/ 1000 Hz 113.99 -0.01 - z 0.11 0.40

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) Error (%) Measured (Hz) | Error (%) (£ %) Class 2 (£ %)
114 dB / 1000 Hz 1000.00 0.00 3 - 0.10 1.7

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 2 (£ %)
114 dB / 1000 Hz 2.21 ® 0.40 3.0
Note :

- Acceptance limit was [EC60942:2017 Class |
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

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., Lid.

FM-708-ACT-02 Rev.00 Issue date 01/07/19
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SCARLET | TECH

Certificate of Calibrator

for ST-120 Sound Calibrator

20210923J169

Name of Product

Sound Calibrator

Type ST-120
Serial Number ST120C0239E
Specification Class 1
Date 2022/03/15
Tested by
1. Outside : OK
2.Sound Pressure Level : _9402dB;11406dB
3.Frequency : 999.30 Hz
&, Distortion : 1.12 %:; 1.19 %
Environment conditions :
Air temperature : 26 °C
Relative humidity : 65 %
Static pressure : 100.5 kPa

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
E-mall: info@scarlet.com.tw  www.scarlet-tech.com
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215040

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820371
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Jim Lin

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-54875 4, Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c 7
10 -71.0 -14.6 -0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.1 0.4 2000 0.1 0.0 0.0
31.5 -39.5 -3.0 -0.2 4000 1.3 -0.1 0.0
63 -26.2 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.1 0.2 0.0 12500 5.6 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.7 -13.7 0.1
500 -3.2 0.0 0.0 20000 -23.8 -25.9 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

8.1dB(A) 8.7 dB(C) 13.4 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 23 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215041

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820372
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Jim Lin

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-52842 4, Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c z
10 -71.1 -14.6 -0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.1 -0.4 2000 0.1 0.0 0.0
31.5 -39.5 -3.0 -0.2 4000 1.3 -0.1 0.0
63 -26.2 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.2 -0.2 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.7 -13.6 0.1
500 -3.2 0.0 0.0 20000 -23.8 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.6 dB(A) 10.4 dB(C) 14.5 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.1 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 34 3.5 23 2.4 2.3 2.4

11. Overload indication:

Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.



Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215043

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820376
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Jim Lin

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-52146 4, Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c z
10 -71.1 -14.6 0.1 1000 0.0 0.0 -0.1
20 -50.4 6.2 0.3 2000 0.0 0.0 0.1
31.5 -39.4 -3.0 -0.3 4000 1.3 -0.2 -0.1
63 -26.2 0.8 0.1 8000 1.1 0.7 0.1
125 -16.2 -0.2 -0.1 12500 -5.8 -7.8 0.0
250 -8.7 0.0 -0.1 16000 -11.7 -13.2 0.1
500 -3.2 0.0 -0.1 20000 -23.5 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.5 dB(A) 10.1 dB(C) 14.6 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 23 2.4 2.3 2.4

11. Overload indication:

Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.



Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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CERTIFICATE OF CALIBRATION

NO. 20221215044

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820377
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Jim Lin

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-50891 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c z
10 -71.1 -14.6 -0.1 1000 0.0 0.0 -0.1
20 -50.3 -6.1 -0.2 2000 0.1 0.1 0.0
31.5 -39.3 -2.9 0.0 4000 1.4 -0.1 0.0
63 -26.1 -0.8 0.0 8000 1.2 -0.7 0.0
125 -16.1 -0.1 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.1 0.0 16000 -11.3 -13.6 0.0
500 -3.1 0.1 0.0 20000 -23.5 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

7.3 dB(A) 7.8 dB(C) 14.8 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.1 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215045

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820378
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Jim Lin

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-52493 4, Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c z
10 -71.1 -14.5 -0.1 1000 0.0 0.0 -0.1
20 -50.3 -6.2 -0.3 2000 0.0 0.0 -0.1
31.5 -39.4 -3.0 -0.3 4000 1.3 -0.2 -0.1
63 -26.2 -0.9 -0.1 8000 1.1 -0.7 -0.1
125 -16.2 -0.2 -0.1 12500 -5.9 -7.8 0.0
250 -8.6 0.0 -0.1 16000 -11.6 -13.7 0.1
500 -3.2 0.0 -0.1 20000 -23.8 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.1 dB(A) 10.7 dB(C) 15.0 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.1 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215046

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820379
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Jim Lin

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-51126 4, Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c z
10 -71.1 -14.5 -0.1 1000 0.0 0.0 -0.1
20 -50.3 -6.1 -0.3 2000 0.1 0.0 0.0
31.5 -39.4 -2.9 0.0 4000 1.3 -0.1 0.0
63 -26.1 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.1 -0.2 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.3 -13.6 0.1
500 -3.2 0.1 0.0 20000 -23.2 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.6 dB(A) 10.4 dB(C) 15.7 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.2 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.2 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 34 3.5 2.4 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215047

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820380
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Jim Lin

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK
2. Type & serial No. of Microphone: AWA14425-49249 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c z
10 -71.1 -14.5 -0.1 1000 0.0 0.0 -0.1
20 -56.0 -8.2 -0.3 2000 0.1 0.0 0.0
31.5 -39.4 -2.9 0.0 4000 1.3 -0.1 0.0
63 -26.1 -0.8 -0.1 8000 1.2 -0.8 0.0
125 -16.1 -0.2 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.1 0.0 16000 -11.7 -13.7 0.1
500 -3.2 0.1 0.0 20000 -23.8 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

10.3 dB(A) 11.3 dB(C) 16.2 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.2 -26.9 -26.9 -7.0
10 -27.1 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 34 3.5 2.4 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Calibration Certificate

Date of Issue 01 November 2022 Page: 1of2
Object Wind speed and wind direction

Manufacture NRG Instruments

Type Sensor : NRG 40C, 200P
Serial No Basic Datalogger : 309017846
Customer Health & Envitech CO..Ltd.

6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000

Calibration Condition : Temperature 252 °C Barometric Pressure 1012.8 hPa
NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.L.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
: Theodor Friedrich : Dry No. 8390/94 Wet No.
STANDARD THERMOMETER 8389/94
: Thermoschneider No. 918802
STANDARD BAROMETER : Digital Barometer Vaisaia Type RTB220 No. V1220015

Calibrated by : c
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ENVIZ sEavIicE co., Lro. 42 Raminthra 14 veak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax ; 02-9438201

The Result of Calibration

Date of Issue 01 November 2022 Page: 2of2
Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Uttrasonic Pressure Vacuum Pressure Pressure |Correction Velocity | Correction
Anemometer m/sec inches inches hPa hPa hPa m/sec m/sec

1.00 - - - - - 0.9 0.10
3.02 - - - - - 29 0.12
5.04 - - - - - 4.8 0.24
7.03 - - - - - 6.8 0.23
9.01 - - - - - 8.7 0.31
11.03 - - - - - 10.7 0.33
13.01 - - - - - 12.5 0.51
15.03 - - - - - 14.1 0.93
17.05 - - - - - 16.4 0.65
20.02 - - - - - 19.1 0.92

Wind Aloft Plotting Board.
US. DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRECTION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270
Calibrated by : oo,
o (W S

Mr.



%ﬁ y needlss Sampling Probe and Pitot Validation

Samplig System Equipment Information

Valibration Conditions and Equipment

Probe Sheat Apex 1in. , 4 ft. Digital Calipers CD-15APX
Probe Number W1909261 Reference No. A22070181
Pitot tube Number ABBSS Digital Inclinometer BASELINE
Pitot tube Type S Type 3/8 Inc. Reference No. FEI 12-1057
Validation method Standard Probe 1 in. and Temperatute 25.0 °C+3
1/2 in. Sampling Nozzle Barometric Pressure 758 mm Hg
BOTTOM VIEW Sampling Probe Validation with Tune up
Crsal Lioe —— . Measure and Alinment with 1/2* Sampling Nozzle( 12.7 mm )
S R
B | I
} .__.:.'_n_1| Measured Standard Range
': Dy = Tube O
: Ly = 2.13 cm. (1,805 em. or 3/4.in. )
Ly = 4.99 cm. (5.08cm.or20in.)
Dr= 0957 cm. (3/8in.)
A= 2.26 cm. (21D:<A <30;)
Al2Dy = 1.178 cm. (1.05P,/DrsA s15])

Pitot Tube Validations and Engles measurement Result
[ - Measure Result after Maintanance and Adjustable

Pg Size Standard Range
r i
§o! o = 020° =10°
a2 B = 060 ° =5
L 1
P, Size
— 7 —— 81
— _--r.-'---.-..........J’....... a a < 10*
¥ - 3 2 = 060
e N " B2
B2 = 030° <5°
~W \ Engles measurement Calculated Result Standard Range
RO -
¢ =7 T W=  550° 0220 cm. W < 0.08em(1/32in.)
Z
A ¥ =t Z Z= -400° -0.158 cm, Z <0.032cm(1/8in.)
-~ A I ey 2y SO

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above with not affect the base line value of Cp(s) Solong as standard range

K

Appproved By: Date: 12 Jul 22

Validation By: 7%;«7«-—» 7)

S Nheediss

Needies Supply Instrument Co.,Ltd.



\ he ed|S S Console Sensor Audit QA Sheet

Meter Console Information T Calibration Conditions Reference Devices
Model #: XC-572-0V Pbar (mm. Hg): 764.3 TC Simulator Model: CC-VTR-SH
Serial #: 1204012 Humidity (%): 52.7 Reference #: 91109269
Units: Metric Amb. Temp. (°C): 24.7 Barometer Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg): 764.2 Digital Pressure Calibrator Model: 718 30G
Reference #: 9543013
Audit Data
Reference || Reference Thermocouple Probe Audit : ‘
point | Temp. [ Aux Stack | Probe | Oven | Fifter Exit Rl Pa el
°C i® L °C o :(_3 'C Pass/Fail
Ambient || 24.7 25 24 25 25 24 24 PASS
Ice Water 0 1 0 0 0 0 0 PASS
Audit Data
Console Vacuum Audit
Reference Point || Rorererce | Console ity P i)
# [ in.Hg | in Hg Pass/Fail
1 | EEEAY] 17.0 PASS

Calibrate By: [teumppone ) Appproved By: /%/ Date: 12 Jul 22
7

Notes

"For valid test results, the maximurn difference batween test and raference readings should ba less than 5 4 °F (3 °C), for all thermocouples except for the stack tharmocouple which should be jess than 1 5% absolute temperature irom the
referance raading and the exit thermocouple which should be less than 2°F {1 *C} from the reference reading (EPA Methad 2, Section 6 3 and EPA Method 5, Sections 61 1.7-6.1 18]

I or valkd test results, the maximum difference between console and reference baromatric pressure readings should be less than 0.1 in Hg (2.5 mm Hg). |(EPA Method 5, Section 8.1 2)
*For walid test results. the maximum difference between console and reference vacuum readings should be less than 0 5 in. Hg {12 5 mm Hg)

| cestify that the above Thermocouple. Barometnc, and Vacuum Sensors were calibrated and audited in accordance with US EPA Methods, CFR 40 Part 80

S neediss

Neediss Supply Instrument Co.Ltd.



syNeediss Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #: XC-572-0V Pbar (mm. Hg): 764.3 TC Simulator Model: CC-VTR-SH
Serial #: 1204012 Humidity (%): _ 52.7 Reference #: 091109269
Units: _ Metric Tamb (*C): 246 Barometer Model: 736930
Type: Corr. Pbar (mm. Hg): 764.2 Reference #: EBARODIALSPEO1
"English" Digital Pressure Calibrator Model: 718 30G
Reference #:_ 3891001

Pressure Gauge / Manometer Calibration Data

Console Vacuum Calibration
3 Reference Point |
Reference Point || Reference Vacuum Console Vacuum - 5 "
i in. Hg in. Hg Pass/Fail
1 -5.0 -5.0 PASS
2 -15.0 -15.0 PASS
3 -20.0 -20.0 PASS
o H_ N AH_Manometer Calibration Reference Point
Reference Pressure Positive (+) Pitot Negative (-) Pitot Status’
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
L -80.000 0.0 -80.0 PASS
8 -50.000 0.0 -50.0 PASS
5] 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AH Overall Audit Status PASS
Bitarencs Poid! L AP_Manometer Calibration : . Reference En]ni
Reference Pressure Positive (+) Pitot Negative (-) Pitot Status
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AP Overall Audit Stafus PASS

Calibrate By : M Appproved By: % Date: 12 Jul 22

Notes

" Suggested. minimum reference points are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 °F), can tast for mare

*For valid test results, the maximum difference between temperatura and refarence readings should be less than £5.4 °F (+3 "C), for all thermocouples axcapt for the stack thermocouple which should
be less than +1 5% absolute temperature from the reference reading and the axit tharmocouphe which should be less than £2°F (1 °C) from the reference reading (EPA Mathod 2, Section 6.3 and

* Do not change this cell value, it is instead basad on input from Cell HB at the top of this sheet under "Calibration Conditions”
* Absolute temperature difference and othar formulas are calculated based on unit input from cell C8 at the top of this sheet under "Mater Console Information”
¥ Far valid test results, the maximum differance betwean censole and reference barometric prassure readings should be less than 0 1 in Hg (£2 5 mm Hg). (EPA Method 5, Section 6 1.2)
*For valid test resulls, the maximum difference between cansole and referance vacuum readings should be less than +0.5 in Hg (£12 5 mm Hg)
* For valid test results, the maximum differance batween consale and reference vacuum readings should be less than =005 in. H20 (21 25 mm H20). or 5% of full scala
certify that the above Tharmocouplé Sensors were calibrated in accordance with US EPA Methods 2 and 5, CFR 40 Part 80

S NeedIss

Neediss Supply Instrument Co..Lid.



Q = N eed| SS Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #: XC-572-0OV Pbar (mm. Hg): 764.3 TC Calibrator Model: CC-VTR-SH
Serial # 1204012 Humidity (%): 52.7 Reference #: 091109269
Units: Metric Tamb (*C): 2486 Barometer Model: 736930
Elevation (m): 18 Reference # EBARODIALSPEO1
Corr. Pbar (mm. Hg): 764.2 Pressure Model: 718 30G
Reference #: 9543013
Temperature Display Calibration Data
Reference || Reference Test Thermocouple Calibrations Reference Paint
Point' Temp. Aux Stack Probe Oven Filter Exit Status’
# *C 4 i *C °Cc *C C ' Pass/Fail
1 -18 A7 17 47 -18 A7 17 PASS
2 38 38 37 38 38 37 a7 PASS
3 93 93 93 95 95 93 93 PASS
4 149 149 149 151 151 149 149 PASS
5 260 259 259 262 262 259 259 PASS
6 an an 371 373 374 371 n PASS
i¥: 482 482 482 484 484 481 481 PASS
8 593 593 593 595 595 593 593 PASS
9 816 816 816 818 819 815 815 PASS
10 1038 1039 1036 1041 1041 1039 1039 PASS
PASS
Overall Audit Status
NIST Reference Thermocouple ID: 12702001
Ref Point T":.ﬁ';:?' ms':nm AT
# *C ‘C ‘C
Ice Water 1 0.1 0 0.04%
Ambienf’ 2 246 25 0.08%
Maximum® 0.08%
Status PASS
Internal temperature thermocoupie is not audited to EPA standards, and should not be used as an oficial reference for ambient femperature.

Calibrate By : %... 7> Appproved By: % Date: 12 Jul 22
/’

Notes

' Suggested, minimum reference points are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 “F), can test for more.

*Far valid test results, the maximuem diff bty tempe and ref readings should be less than £5.4 °F (23 “C). for all thermocouples except for the stack thermocouple which should be less than £1.5%
absolute temperature from the referance reading and the exit thermocouple which should be less than +2°F (21 *C) from the reference reading (EPA Method 2, Section 63 and EPA Method 5, Sections 611 7-6.1. 1 8)

* Do not change this cell value, it is instead based on Input from Cell HB at the top of this sheet under "Calibration Conditions”
! Absolute termperalure difference and other formulas are calculated based on unit input from cell C& at the top of this sheet under “Meter Gonsole Informatan”™
*For valid test results, the maximum difference between console and reference barometric pressure readings should be less than £0.1in. Hg (£2.5 mm Hg), (EPA Method 5, Section 6§.1.2)
* For valid lest results, the maximum difference between console and reference vacuum readings should be less than +0.5 in Hg (£12.5 mm Hg)

*For valid test results, the maxmum differance between consale and reference vacuum readings should be less than +0.05 in, H20 (£1.25 mm H20}, or 5% of full scale

@ needaiss

Neediss Supply instrument Co,,Ltd.
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@ (Color) 5 (vdsunamin-lavead) 15 (Musunwaniy- lnusad)
AYU (Turbidity) 5 (MUBANVYL) 20 (MUIBANUYY)

< J
ANl uUNIA-A1a (pH) 7.0-8.5 6.5-9.2

AaanTMIAN

18Ms namim ANz aN inamieylangega
(Haaniunoans) (Haaniunoans)
IMan (Fe) lsiinu 0.5 1.0
139nHe (Mn) lsisiu 0.3 0.5
NoILUAd (Cu) lsitiu 1.0 1.5
Faned (Zn) lsitAu 5.0 15
Fama (SO,) Taidiu 200 250
aao 1@ (C) l3isAu 250 600
vigoolsd (F) laidu 0.7 1.0
luwsn (NO,) luiniu 45 45
ATUNSEENIN YA (Total hardness as CaCO,) liifiu 300 500
ANUATTANDT 3iAu 200 250
(Non-carbonate hardness as CaCO,)
namnamstanuaiiazaield 13itAu 600 1,200

(Total dissolved solids)



v b a
paanyaiuiy

8M3 namim ANz aN amiesylangga
(Haansunoans) (Haaniunoans)
A13NY (As) Aol 0.05
lasen'lug (CN) fo4lail] 0.1
Az I(Pb) fo4lail] 0.05
Uson(He) Ao laill 0.001
uAARieN(Cd) fo4lail] 0.01
Fautlon(Se) fo4ail] 0.01

v U = A A
AMANHUSTNNUAAI/HUANISY

do H
M3 INANMHAUANIVINZ AN
[P=N = 4 a
Standard plate count Tty 500 TaTatinegninadauamag
[ [ 4 a
Most probable number of oun112.2 A3 ougnuIANITUAILAST

Coliform organism (MPN)

E. coli doalid
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Yo ¢ wwsguhii desdannw fuwielud

o Audunsanazang (pH) foud & B9 o

&l guuil (Temperature) iy <o aernwaTyd

& @ (Color) Wiy oo Lofdule

& vodsaranetivimun (Total Dissolved Solids wde TDS) fendisil
(o) n3dlszuipasumanin dealsiiiu m,000 HadNSUADENT
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¢& wudurmesionm (Total Suspended Solids) iU ¢o adnsumodss
& Ulod (Biochemical Oxygen Demand) liilfiu wo fiaansunedns
& @lod (Chemical Oxygen Demand) Ml ebo Jadnsunedns
&x Falwg (Sulfide) lliu o Nadnsusiodns

a

¢« lwenlun (Cyanides CN) Ly olo Hadnsuredns

¢oo vfuarluiu (Ol and Grease) lilifu ¢ fadndusiodns
¢oo Nosunanlan (Formaldehyde) LiiAu o Hadnsunedns

ol @15Usznauiiuea (Phenols) Ly o Taansumnedans

&om AABIUDETY (Free Chlorine) Ly o Haansumodns

o< assdnsiivwazdnd (Pesticide) Aainsivliny

¢o& AU (Total Kjeldahl Nitrogen) laiiiu eoco Nadniuredns
Coo lavenin Senddl

al

(@) dnzd (Zn) Wiy o faansusedns

a 6

(o) lasileutgnezi1aun (Hexavalent Chromium) 1Ay o.be

() lastieulasitiausn (Trivalent Chromium) 1uildu o.oe
asny (As) By olbe fadnusedng
No9Ad (Cu) MY b.o Jaansusedns

Usen (Hg) llfiu oc.oog Tadnsumedns

waAley (Cd) Mliu oc.om faansusedns

)
)
)
)
@) wuissy (Ba) LU e.o Hedniuredns
) @Ay (Se) LU o.ob Tadnsusdedns
) mzi (Pb) lfiu ol fadndusiedns
) fnfia (N) Ly e.0 Hednsuredns
) wwsnfla (Mn) TdiAu @o Nednsuredns
fo o naesRaeuAwesuiienlsu aute ¢ WHldERwelud
po prudunsauazan Tldedestamuidunsauavansonin (pH Meter)
fifmnuazBenliinng o.e e
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oo gumgll Wildesesinanmngiiinvagyinnsiudiegg
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. @ WiltIsenule (ADMI Method)

oe voudazameimiomn WlEEssmefegiinsomunszmensedania
(Glass Fiber Filter Disk) uazauuiaigamll oco ssnwaifea Wunaesies o dal

o.& Yosudsuvivassvanun 1Wld38nseeunsyarwnsodlonsa
(Glass Fiber Filter) uavauwisiigamgil eom - eoe sswnwadea (unmettes o il

oo Uleof TWliisunfedwiigumall bo esmuwadea \Juna ¢ u
Aarofu wazniAieendiauazatesiediioledluffiiady (Azide Modification) #3033
WuUsuBaAlnsa (Membrane Electrode)

oo Tlof Wisdsvamelngltlnuvadeslalasus (Potassium Dichromate)

o.c Falis lilgislelelaunsn (lodometric Method) #39dLuaNUA
(Methylene Blue Method)

.

o lerlua TAlgn1snau  (Distillation) wazmsiainnl18351Aeud

&

)}

(Colorimetric Method) %3835 Flow Injection Analysis
poo tiusarledu IXl435atndaemaia Liquid - Liquid Extraction
wse Soxhlet Extraction #nesviazansuduenmuminveninunaslusiu
v.oe Wosunanlan TWldIGisud (Colorimetric Method)
bob d1sUszneviiuea lildn1sndu (Distilation) waznsiaiadeisifioud
(Colorimetric Method)
p.om AADTUDATE 1WlUI5latmsn (Titimetric Method) #39351AyUd
(Colorimetric Method)
voec @sEdngiivuardnd WldIsialasunlansila (Gas-Chromatographic
Method) ¥3035 lawesnesiuuy amin lasulansiila (High-Performance Liouid Chromatographic
Method)
v.o¢ Ay TdISania (Keldahl)
e languin
(o) dnzd mowns waafley wuSen azde dndawazuusnida
Tldi3devaanesotneinensa (Add digestion) uagIavnusinalanedieisenesiauaugenidu
aidalasunn3 (Atomic Absorption Spectrometry : AAS) #3835 UANNNAANLNANANEN
(Inductively Coupled Plasma)
(o) lasioy
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n) Tasdleustonn Wd3dsusmesnagnadiensa (Add digestion)
warTaniUsunalanedieifesnoudanaurenduaiualasiuand (Atomic Absorption
Spectrometry : AAS) %IDIGDUANTIWAANanataL1 (Inductively Coupled Plasma)

) lasdlpaengzieu Tuldiswieud (Colorimetric Method)
w3odTatanarnsiaindieiSernandauouganduaunlansiunnd (Atomic Absorption
Spectrometry : AAS) #3838dRALAYATIVIANILATEUANTIWAANIANaNa @Y (Inductively
Coupled Plasma)

A) lasdeulasiaun IldisAuiaanAd@un1svelasidoy
Hmuaiulaslonenszaaun

(@) ansvyuazddilon liiBosmenanouvenduaalnslnlnwnns
(Atomic Absorption Spectrophotometry) yilalglasiauiuaisdu (Hydride Generation)
N30750UANING  AwLiiawanaun (Inductively Coupled Plasma)
(@ Usen Wl¥sleadneseznaufinwougenduailalnsiunni
(Cold Vapor Atomic Absorption Spectrometry) #38iglaantiasosnoulnngostsalyud
awalasunns (Cold Vapor Atomic Fluorescence Spectrometry) #30359UANTINGANNaNAELN
(Inductively Coupled Plasma)
fo o mammaseuAesgIuRnlsy aude o Tdulumugiiolinsevi
wavidevesaunnuinnssudwindeuwisssnelng wio Standard Methods for the
Examination of Water and Wastewater %Q American Public Health Association,
American Water Work Association wag Water Environment Federation ¥84Useind
avigeudnimun viiemudinsulssnugpavnssufivue
Yo« nafuiedisifiafioniseseaeusunasgu aude ¢ Whiudwielud
co gafiusiedns Wifulugnszunefiseenanlssny lidasdyaiemie
WANEANAIY w’%aqui‘iuﬁmmsaﬁlﬂuﬁaLmusuaaﬁ;wﬁaﬁismaaaﬂmﬂiﬁmu nsdfimIsTUeiia
WA liiAunngn
clo Bmafudediaiiie a gafufedniy ce WAuLuudas
(Grab Sample)
fo « nstmussmnsgwihidiueandisluannde ¢ dmdulssnuludszian

wsoralailunisemnglnlulumudssnansulssugnainnssy
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